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THE MONONGAHELA BRIDGE. 


Rebuilding of the Monongahela Bridge, at Pitts- 
burgh, Pa. 





which could not move longitudinally. When the “ad- 
vance movement ” in the cable from a load occurred. the 
shortsuspenders. at the middle were almost the only 
means of checking the extent of it; these short sus- 
penders were subjected to a severe bending strain. as 
mentioned before, and would break off frequently. 

Such effects of loads on a stiffened suspension bridge 
should receive consideration in designing the same; 
the writer’s investigations in that direction convince 
him that stiffening trusses, if they were properly pro- 
portioned, are the least economical means in point of 
material of giving rigidity to a suspension bridge, even 
for longer spans, in which the inertia of the mass itsel! 
contributes to stiffness. and where the deforming loads 
are but a fraction of the permanent ones, 

Loads coming upon the bridge in the form of shock 
did not seem to affect the cable much. A wagon jolting 
over defective rail joints would cause severe shocks on 
the suspenders, but near the cable ends it could hardly 
be felt. 

On taking down the bridge, an opportunity was offered 
to examine the iron of some bridge parts which had 
been severely strained for thirty-seven years. 

The only tests which had been made by Mr. Roebling 
were with the wire, which had been tested with an ordi- 
nary lever beam to 1290 Ib., and also by bending it rc 
peatedly. So the writer learned from Colonel 8. M 
Wickersham. in Pittsburgh, Pa, who had been Mr 
Roebling’s superintendentin building the Monongahela 
Bridge. 

The old cable had 750 wires, consequently a strength 
of 450 tons. 

The writer’s calculations show that the pull in the 
eable. from the dead load alone, was 4.2 tons at the 
middle, and 98.0 tons at the ends; and from ordinary 

laily loads. 175 tons at the middle. and 186 tons at the 
ends; from heaviest loads admitted, and occurring sev 
eral times a week, 245 tons at the middle, and 256 tons 
at the ends. 

This shows that the wire was daily strained to y and 
frequently to over ': of its ultimate strength. Still, on 
taking wires from the cable, some of them would coi! 
up, presumably to the curve they originally had on the 
wire drum. ‘There was still life inthem.” Ten wires 
from different parts of the cable were tested in Pitts 
burgh, and showed an ultimate strength of from 990 lb. 
to 1240 Ib., equal to 72,700 Ib. and 95,700 per sq. in. 

The lowest result (72.700 lb.) was with a wire from 
sround the cast shoe onthe pin. The elastic limit was 
from 67,109 Ib. to 78.600 Ib. persq.in. Ten similar wires 
were sent to Mr. Collingwood. assistant engineer at 
the Brooklyn Bridge, and tested by him. Strange 
enough, the strongest wire there was from around the 
shoe, showing an ultimate strength of 190,000 Ib. per 
sq. in. The weakest specimen showed 91,241 lb, per sq. 
in.: this broke outside the marks. The average of the 
‘0 wires was 96,690 Ib. per sq.in., or over 3000 lb. more 
than Trautwine gives for wire of 0.13 in. diameter. 

Mr. Collingwood’s results are somewhat higher: it is 
nrobable that this may be on account of the different 
testing machines. The elongation was from, 1,66 to 8.° 
ver cent. Reduction at point of fracture was from 35 to 
75 percent. A new ordinary telegraph wire of same 
gauge, tested in Pittsburgh, showed an ultimate 
strength of 99.980 Ib. per sq. in.; elastic limit, 81,550 Ib.: 
elongation. 5's per cent.; reduction, 57.4 percent, The 
wire splices were 3 in. to 4 in. long, and consisted of the 
overlapping wire ends being wrapred closely with fine 
annealed wire. Three of them were tested; they al] 
broke in the splice with 980 Ib.. or 1,010 Ib., and 1,030 re- 
spectively, or somwhat less than the full strength of the 
wire. The same could be bent to 180 deg., back again 
3¢0 deg., and would break then in straightening up. 

The above tests proved that the cables had lost little if 
anything of their original strength. 

One end of each cable was fastened to the pendulum 
pin with four eye-bar 4in. by 1% in., and about 2'< ft 
long from centre to centre of holes for 3-in. pins. The 
connection is shown in the sketch. 

The total section of the four bars was 20 sq. in., and 
assuming that they were all strained alike, the pull on 
them from dead load alone was 98 tons, or 9,800 lb. per 
sq. in.; from ordinary loads was 186 tons, or 18,690 Ib, 

per sq. in.; and maximum was 256 tons, or. 25,600 Ib. 

But from the arrangement of the bars it is apparent 
that the inner cable links had to take the greatest share 
of the pull, and before the pins had bent, must have had 
to resist the entire pull. 

The iron in them was consequently strained far be- 
yond the elastic limit, and they had stretched ‘: in. to 

\% in., as was ascertained by measuring the length of 
the inner and outer cable links. The 3 in. pins were 


in the cable eight times quicker than in the stiffening S a - Ps apcapte phat feet wee Mans to 
truss. The deforming force will travel that much faster a 5 
in thecable than in the stiffening truss, whatever the | The strain in extreme fibre from bending on the pin. 
absolute time may be. by the pull of the cables from dead load alone, could not 
In this wise the writer would explain the observed | have been less than 46,500 Ib. per sq. in., and 90.000 Ib. 
movement of the cable in advance of the movement of | from ordinary loads, or about 4% times.as much of wha’. 
the floor and trusses on the unloaded bridge, from a | is considered safe practice in modern iron bridgework 
team advancing on it. The cable fitted over the pin with a cast-iron shoe 
The cable would, on the entering of the load on the | Which in most places was found broken. 
bridge, at oncecommence to move from end to end of| The pendulum pins, on which both cables were 
the bridge, and the grinding noise of the moving pen | fastened, were alsoall found to be bent; in all of them 
dulums could be heard long in advance of any notice- | grooves had been worked out from the motion of the 
able deformation in the floor ar Howe truss, Thecables | pendulum. The grooves were % in. to % in. deep; the 










































BY G. LINDENTHAL, M. AM. SOC, C.E. 





(Concluded from Page 253.) 


Condition of Old Suspension Bridge before Removal, 
Tests with Iron from the same, and Conclusions.—As re- 
marked before, the old superstructure was loose and 
undulating up and down about 3 ft. in each span. 

The Howe trusses at the ends of the floor beams were 
intended to give the required stiffness to the suspended 
platform, but they had become very pliable, and re- 
mained so in spite of the efforts on the part of the bridge 
repairers. “The splices would not hold.” Nor was the 
cause difficult to discern. 

Every passing load would deflect the wooden floor 
beams and raise their ends, the suspender from the 
cable acting asafulcrum. At theends of the floor beam 
was the Howe truss, which in this way was lifted up for 
a certain length. Hence. instead of distributing the 
load on the cable, it had just the reverse effect; it would 

» inerease the load on asuspender by its own weight for 
the length of several panels. 

When in addition, the suspenders were badly adjusted 
(and it was no easy matter to adjust them right), the 
unfavorable conditions were still more increased. The 
bridge repairers had tried hard to make the Howe 
trusses do their duty, especially as the Bridge Company 
had to pay a handsome yearly pate t royalty on the 
same, but in vain. Their value as stiffening finally 
consisted in their dead weight, about the most harmless 
service that could be expected of them ia their position 
on the bridge. Nor was it suvprising that the sus- 
pender rods from cable to floor would constantly 
break. 

There were few days when no rods broke, and some- 
times as many as eight broke ina day, mostly only the 
the short suspenders (under 4 ft.). which in addition to 
the pull from the load and the action of the Howe truss, 
were subject to alternating bending strain from the 
vibratory motion of the floor at and near the middle of 
the span. 

The size for the short rods had been gradually in- 
creased from 1's in. to 13s in. diameter and steel had 
been tried forthem. But experience proved that a soft. 
tough iron would last the longest: they invariably 
broke at their lower end inthe thread behind the nut. 
If one of these rods lasted two years it was considered 
very goodiron. Soft steel rods last about four months. 
The stays 1°¢ in. in diameter had also become loose and 
useless. 

The bridge, with a series of eight suspended spans 
afforded the opportunity of observing the effect of an 
advancing load upon the cables when the bridge other- 
wise happened to be free from teams. The loaded span 
would, of course, deflect, and the neighboring spans 
would rise. The movement in the floor seemed to the 
eye like an advancing wave, requiring a certain time to 
reach the anchorages. It strongly suggested the ele- 
ment of time required for a force to produce its full 
effect on a continuous bridge frame of greater length, 
whether it be a number of connected smaller spans, or 
one or more of greater span. Even in a suspension 
bridge in which a stiffening truss of sufficient strength 
and in the plane of the cable equalises the load on the 
same, the exact strains in both are not easily defined. 
For a uniform load, for instance, the stiffening truss is 
not needed, the ma‘erial in the same is not strained, 
but the cable has a certain permanent strain. If nowa 
partial load is to be prevented from deforming the 
eable, by means of a stiffening truss, the material in the 
same will be strained from zero to a certain maximum 
in certain places. 

If we consider that the lengthening or shortening of 
the material takes places in an exact ratio with the 
strains which cause these changes of length (within the 
elastic limit),and that the time required for them is 
necessarily in the same ratio (since the strains are 
caused by the same load), then it follows that the full 
effects of the load on the trusses and on the cables take 
place at different times. For when the material in the 
trusses from the above partial load is strained from Oto, 
Say 16,000 Ib. per square inch for steel, the strains in the 
cable will, (we assume) be raised from 12,000 Ib. to 14,- 
000 Ib.; the ratio ofthe increase would be as 8 to 1. 

(The ratio here assumed is dependent on length of 
span. and becomes greater as the spans gets longer and 
proportionately heavier. No allowanc? is made in this 
illustration for the time required by the force to travel 
up the suspenders to the cable.) 

In other words the maximum effect will be produced 
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were at the middle of each span close down to the floor. | corresponding pin-holes in the pendulum bars had 
been ground out to an oblong shape to the same ex- 
tent. 


Three pins were tested and bent on an anvil to ascer- 
ain the character of the iron;-one pin broke clean off 


at a bend of 30 deg., revealing a granulated fracture of 
fine grain on the convex side and a coarser grain on 
the concave side. 


The second pin broke in bending through a hole in 


the outer fibre, which was,fibrous and crystalline in 
layers. Inthe hole was founda steel plue \ in. leng. 


The third pin g.we the most surprising result. It bent 


180 deg. around two-thirds of its diameter without any 
crack. It had 4 groves ‘s in. deep worked out from the 
pendulum bars. 


All pendulum bars were 4 in. by 1in. in section, or 


‘68q.in. per pendulum. The pullon them was, from 
lead load alone, 56.4 tons: from ordinary daily loads, 
1% to 116 tons. Supposing the bars to have been 
strained all alike, the pull per square inch, from dead 
‘oad alone, was 3.5 tons, and from live loads 6.6 to 9.2 
‘ons. But owing tothe bars beingin pairs at each end 


of the pin, the inside bar had necessarily a larger pull 


to resist. and must have been strained sometimes to 
'5 tons persqin. In addition to it was the torsion and 
frietion on the pin. 


The bearing strain on the lower pin-holes of the cabl. 


‘inks was 6.5 tons per 8. in. from dead load alone: and 
from live loads it must have often reached 12 tons to 
2tons persq.in. But there was no motion on these 
pins.and they showed no marks or grooves, notwith- 
standing the great compression of the metal; neither 
were the corresponding pin-holes in the eye-bars elon 
gated. 





The hearing strain on the semi-intrados of the pin- 


hole (3 in. by 1 in.) was for dead load 4.67 tons per sq. in., 
and for live loads must have reached 88 tons to 20 tons 
per sq. in. Present practice would allow 7.5 tons 
maximum. 


The section of the anchor chains on both abutments 


was equal to four eye-bars of 4 in. by 1's in., or about 
18 8). In. 


The pull on these bars, from dead load alone, was 56 


tons, and from ordinary live loads 106 tons to a maxi- 
mum of 144tons. representing a pull per sq, in. of 3.1 
tons, 5.9 tons, and 8 tons respectively. 


The suspension rods 1's. in. in diameter (1.15 sq. {n.), 


had to resist a pull of 2°00 Ib. to 1”,000 Ib.each. A great 
many of the shorter rods broke in the thread under the 
nut (net area, 0.7 sq. in.). and were replaced with 1% in. 
rods, as mentioned before. The cause of the breakages 
has also been stated. 


The fracture of every broken suspender was granular 


of finer or coarser grain. In bending the same rod a few 
tn. above the fracture. it would reveal mostly a fibrous 
texture, showing that deterioration had taken place at 
points of overstraining. 


The stays in the old bridge were without strain, and 


had been so many years: where the loose stays crossed 
the suspenders, the former were worn sometimes % in. 
deep; the suspenders were worn but slightly at these 
crossings. Bending tests withthese stay rods showed a 
ductile tough iron. 


A number of tests were made with eye-bars from dif- 


ferent parts of the bridge. with stav rods and sus- 


penders, the results of which are tabulated elswhere 
Conclusion from Tests.—The high elastic limit of the 


cable wires, sometimes so close up to the ultimate 
strength as to be impossible to define, and the small 
elongation, together with the large reduction, have been 
undoubtedly the result of the eold drawing of the wire, 
which generally has the effect (the same as in cold roli- 


ing) of raising the elastic limit and ultimate strength, 


bringing them closer together, and reducing the elonga- 


tion. In the texture the iron was made steely and 
homogeneous. 

The pliability of the cable protected the connections 
in the towers (which were the weakest parts) from 
shocks. Otherwise, the cable links and pins, over- 
strained as they were, would have parted under a 
sudden pull long ago; as it was, all of the pins were 
found bent, and some partly broken. 

Two of the cables, after having beenin the river siz 
months, were found to be dry in the inside, so well had 
the old wrapping and paint protected them. The danger 
from rust is thus little more for the metal in cable 
form than for a solid bar, while the former is fully 
‘wice as strong. Steel and iron are strongest in 
the wire form. 

The advantages of the cable form for tension members 
in long spans are indisputable, and the judgment of Mr. 
J. A. Roebling (the originator) is fully corroborated by 
experience. 


In the absence of any recorded tests with iron bars at 
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the time of building the bridge, the conclusions from 
the tests stated above will be, necessarily, incomplete; 
but this much can be said: 


That the iron put in the bridge originally was not of a 
uniform quality. The bending tests onthe pins and the 
fracture of the eye-bars prove this. 

Of three pins which had been bent, each one showed a 
different quality of iron and texture, though they had 
been subjected to precisely the same strains in the 
bridge. The pin, doubled up in bending, proved, after 
being severely strained for many years, to be of a 
superior ductile iron, the fibrous texture of which had 
not been changed in any way. These pins were not 
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an anchor-bar as the one before mentioned, in which the 
full strength (45,790 Ib.) of the iron was developed, showed 
a high elastic limit (30,050) with an elongation of 9.6 per 
cent., a quality of iron which is often accepted now-a- 
days for plates, The fracture was fibrous, with few 
crystals. 


In all the rest of the tested eye-bars the ultimate 
strength of the iron was not developed, owing to the 
weak heads, which were all too small, and broke in 
testing. The smaller heads broke in all bars; the frac- 
ture was crystalline insome and fibrous in others. One 
of the bars after being nicked, would not break, but 
bent and showed tough iron. 


TESTS WITH OLD IRon EYE-BaRs, 
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34,850 Fractured in eye b before 
elastic limit could be ascer- 
tained. Crystaline appear- 
ance. Both pin holes worked 
out % in. 

47.350 Broke in eye b, with fibrous 
fracture. Both pin holes 
worked out % in. 

40,340 Broke through pin hole a. 

staline fracture. Both pin 
holes worked out % in. 

41,770 Broke through the eye a with 
a steely nulated fracture. 

| Round pin holes 3 in. in di- 
, ameter. 

44,140 Broke in eye a with a fibrous 
| fracture. Round pin holes 
| 3inin diameter. 

42,230 Broke in the bar with an en- 
| tirely crystaline fracture 5 ft. 
| from end. Round pin holes 

3 in. in diameter 

40,760 Broke through the eye a. 
Crystalline fracture. 

39,230 Broke througs the eye a. 

| Crystalline fracture. 

45,790 Broke in the bar 4 ft. from the 
| end. Fracture mostly fibrous, 

Few crystals. 

32,150 Broke in the bar through an 
old flaw. Fracture crystalline 
and fibrous in layers. 


6.0 
30,050 4.7 


30,280 9.6 


28,930 11 


A cable bar 2 ft. 10 in. long back to back of holes was nicked in the middle of the bar and bent; it would not 


break ; it bent to a horseshoe 8 in. in diameter. 


_ A pendalam bar 2 ft. 8 in. long back to back of holes was nicked in the neck of the eye and partly bent; it 
owed n 


ot break at a right angle; 


; a partial fracture showed fibrous and crystalline layers. 


Tests wiTH OLD [Ron Robs, USED AS STAYS OR {SUSPENDERS. 
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only subjected to a very great bending strain, but also 
to torsion and friction. 


The iron in the bars shows also a want of uniformity, 
which must have existed originally, which is plausible, 
considering the difficulty of making them in 1845. Each 
link seems to have been forged from one billet; this is 
supposed from the variation in their section, not only 
as one compared with the other, butin the same bar. 
Most of the bars were full of slight flaws crosswise and 
lengthwise, suggesting the use of alight hammer and 
want of sufficient power to condense the metal, espe- 
cially in the eyes, where the largest mass was. The 
fibrous fracture in some eyes, and the crystalline frac- 
ture in others, belonging to the bars that have been ex- 
posed to like strains, proves that the crystalline tex- 
ture must have been there originally, and was not the 
result of deterioration. 


Of ten eye-bars tested, only three broke inthe bar— 
one of them through a flaw—so that only in two bars 
the full ultimate strength of the iron was developed in 
testing. It reached 42,230 and 45,790 per sq. in. respec- 
tively. The former was of crystalline texture, had a 
high elastic limit (33.090) and low elongation (2.92 per 
cent.); it was an anchor-bar, on which the strain per 
sq. in. probably never exceeded 12,000 lb. ; furthermore 
it was never exposed to the slightest vibration in the 
bridge. - 

It is reasonable to assume that the bar was crystalline 
in texture when put in place. The other eye-bar, also 
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52.8 Fibrous fracture. 


Fibrous fracture occurred at a 
__worn portion of specimen. 
Fibrous fracture broke in the 
__ grips. 
48,000 55.6 Fibrous fracture, 
48,380 8.8 Entirely crystalline. 
Fractured 4 
in. oceur’ -. (Crystalline and fibrous in layers. 


at 46,150 
46,820 


The iron in the cable bars has been undoubtedly often 
strained beyond the elastic limit. As to the proportion 
of the heads to the bar, the tests show that where the 
excess of metal was below 22 per cent. the eye broke 
without developing the full strength of the bar. 

The original want of uniformity in the iron is also 
attested by the tests on the suspension and stay rods. 
None of them were strained more than 12.000 Ib. per 
sq.in. The fracture with crystalline and fibrous layers 
shows that the iron had been so put in the bridge 
originally. If deterioration would affect a fibrous tex- 
ture it would be destroyed. 


The above tests indicate that iron highly strained 
for along number of years, but still within the elastic 
limit, and exposed to slight vibration, will not deterioate 
in quality. 

That if subjected to only one kind of strain it will not 
change its texture, even if strained beyond its elastic 
limit, for many years. It will stretch, and behave 
much as in a testing machine during a long test. 


. That iron will change its texture only where exposed 
to alternate severe straining. as in bending in different 
directions. If the bending is slight, but very rapid. 
as in violent vibrations, the effect is the same. (Mark 
failure of short suspension bars.) The deterioration 
may be explained as a loosening and destroying of the 
fine lamine of slag (in the fibrous wrought iron) caus- 
ing the same to become granulated. In a fibrous iron 


{the cohesion of the molecules is greater in the direc- | 
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tion of the fibre than across it. When the dividing 
laminz of slag are destroyed, the iron particles tend to 
restore an equilibrium of cohesion, as it were. Their 
cohesion longitudinally decreases and transversely jn 
ereases, causing a condition of cohesion as in 
iron. 

Another such agency, changing the texture of iron 
may be found in heat and oscillation combined. Latent 
heat may be evolved by violent continuous vibration 
itself. It seems certain that crystallization cannot take 
place unless the iron softens sufficiently under heat. 
and has rest to form crystals. Iron found to be erys 
tallized, has either been so originally or has been made 
so by sufficient heat and rest in one form or the other. 

The old bridge did not have any wrought-iron mem- 
bersin compression. The cast-iron towers, the only 
compressed members, had 96 sq. in. section. The cast 
iron was never higher strained than 2,000 Ib. per sq. in. 
under most unfavorable conditions of loading. It was 
fine-grained and tough. 

Two cast anchor-plates only were removed; one of 
them was found with an old flaw through the entire 
width. It was taken from the ground whole, but in 
turning over and falling it broke, revealing the old 
flaw. Itis very probable that on account of the friction 
on anchor chain che full pressure against the anchor 
plates had never been exerted. 

The iron test specimens from the old bridge were 
exhibited at the Internationa! Exposition of Railway 
Appliances in Chicago, in June, 1883, and afterwards 
donated by the writer to the Western Society of Civil 
Engineers. 

The lumber, thirty-seven years old. in some parts of 
the bridge, where it was protected against rain and sun, 
was found to be still in excellent condition. 


SEER __-cneeee —— 
Building and Pavements in 

While there are no thirteen-story, or even 
five-story buildings in Mexico, stone structures 
two, three, and even four stories high, prevail 
in the central business quarters. Most Ameri- 
cans coming here will be surprised, I fancy, 
to find that there are streets as handsome, as 
substantially built, and as full of wealth as 
the average thoroughfares of commerce in 
large cities at home. Mexico is no mushroom 
growth. Its universal stone is handsome and 
its air of solidity is extremely pleasing. Hum- 
boldt’s admiration fur the breadth of Mexican 
streets, however seems odd. Compared with 
American urban thoroughfares, save those of 
the older parts of Boston, they are very narrow. 
A railway track and two carriages will fill the 
space from curb to curb in more streets than 
one. The sidewalks are ludicrously narrow. 
It is sometimes impossible for two persons to 
walk abreast, and.four arm-in-arm would 
monopolize the breadth of most of them. But 
the pavement of the driveways is generally 
clean, and no one hesitates to goin the road 
if there is no room on the walk. 

The central streets are paved with stone 
blocks, not quite cobble stones, nor yet of com- 
fortable size. They are ill laid, and it is rough 
riding on them: Indians water the streets by 
hand, as well as sweep them with little whisk 
brooms, the brush tied in the middle without a 
handle, so that both side are available. It is 
a wonder that street-sweepers survive an hour 
of their back-aching work. The Indianendur- 
ance is deservedly famous. It is a comical 
sight, this sweeping and sprinkling by hand 
with a basin full of water at atime. On the 
broader drives one will see half a dozen stout 
fellows laboring at an old-fashioned hand fire 
engine pumping water through a hose upon 
the thoroughfare. There are modern water- 
ing carts in town, but judging from the ap- 
pearance of things to-day, they will not be 
universally employed for an age.—St. Louis 
Globe Democrat. 

sachin hss 

It is a remarkable fact that from the intro- 
duction of the flint-lock in 1635 to that of the 
percussion cap about 1830—a period ot nearly 
two hundred years—no improvement what- 
ever was made in the fire-arms of infantry 
troops. The British fought S Waterloo with 
the same arms they used at Blenheim. Three 
regiments with breech-loaders under Napoleon 
at Waterloo would have caused history to be 
written in a very different shape fromw t is 
now recorded. 


“ast 


Mexico. 
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Lift Bridge over Pennsylvania Canal. 





A Lift Bridge has been recently designed and 
constructed by Wm. H. Searles, C. E., for the 
Beech Creek, Clearfield and Southwestern Rail- 
road, at its crossing of the West Branch of the 
Pennsylvania Canal near Jersey Shore, Pa. 
The railroad company had already decided on 
a low grade crossing, with the base of rail 4 ft. 
3in. above the water surface, when Mr. Searles 
undertook the present design. The canal 
company required aclearance of 3 ft. from the 
water tothe underside of the bridge, to pro- 
vide for the passage of rafts when the bridge 
is closed, leaving, therefore, only 1 ft. 3in. of 
vertica! space in which to sustain the track. 
This condition made a deck bridge impossible, 
and necessitated widening the floor to 10 ft. 


10in. in the clear, for a low truss through | 
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In framing the bridge the panel blocks were 
first let into the lower chord, and bolted per- 
manently to their places. A camber of jin. 
was given to the lower chord; the top chord 
was then laid on and scribed for the panel 
blocks, and after being boxed out was again 
put in placeand the panel rods passed through. 
When the bridge was swung and tested with a 
consolidation engine it proved very stiff, and 
after removal of the load the loss of camber 
was hardly perceptible. To save weight inthe 
structure, the bridge proper was limited to 
the requirements of the water way, only the 
upper chords being extended over the tow 
path somewhat like barrow handles. The 
length of the lower chord is 33 ft. ; of the upper 
chord 51ft.6in. The bridge, when raised, is 
suspended in a horizontal position by wire 
ropes attached by means of hooks and links 


LIFT BRIDGE OVER PENNSYLVANIA CANAL. 


bridge. The skew ofthe bridge is 36° from ato heavy pine blocks, bolted to the extremities | grt time 
The span over the boatway is|of the upper chords on the outer side. 
97 ft. ,with 12 ft. additional for the tow path on | blocks serve to increase the space between the | 


right angle. 


the railroad line, 

Two designs for this crossing had been pre- 
viously made by other parties and rejected. 
The first was for a hinged lift bridge, rising at 
one end only; the other was for a swing bridge 
75ft. long. Both these designs were for wood. 
Several bridge companies were applied to for 
designs in iron. Only two responded, while 
the prices proposed, made necessarily at a 
high figure on account of the difficulties in- 
volved, did not meet the views of the company. 
The bill of timber for the wooden swing de- 
sign had been ordered and delivered before it 


was decided to set aside that plan; in conse- | 


The 


|suspending ropes, and give the necessary 
| clearance to trains. The upper chords are se- 
cured against undue deflection under the pull 
|of the wire ropes by iron eye-bars extending 


\from the points of attachment diagonally, | 
'downward and inward, to pins passed horizon- | 
These bars | 


tally through the lower chords. 
\also prevent any twist in the upper chords 


| under the side strain of the ropes. The pins 
|at either end of the eye-bars pass through | 
| half-inch iron plates, which receive a large | 


part of the strain and distribute it to the wood 
| by a number of large lag screws. 
The wire ropes pass over cast-iron sheaves 
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The counter weights are of cast-iron blocks 
weighing 100 and some 209 pounds each. These 
are hung in cages formed of vertical rods 
spaced apart, top and bottom, by suitable flat 
bars. Owing to the different distances of the 
points of suspension fromthe center of gravity, 
no two counter weights are alike, but are re- 
spectively, on the tow path side 4,200 and 7,200 
pounds, and on the 6,600 and 8,600 
pounds, giving a total of 26,600 pounds. The 
lifting portion of the bridge is very nearly in 
equilibrium with this counter weight, so that 
in lifting the bridge only the friction has to be 
overcome, 

The extent ofthe liftis 9 ft., time required 
for the operation 25 seconds, with one man at 
the crank. 

To secure the bridge to the seat when closed, 
a ratchet is placed on the crank shaft in which 
a pall engages, allowing the bridge to descend 
but preventing motion in the opposite direc- 
tion. When the bridge reaches the seat, the 
man in charge gives one extra partial turn ex 
erting his whole strength for a moment, thus 
slightly raising the counter weights, while the 
bridge settles heavily to its place. 

The bridge is guided during its motion by 
straps of iron secured to the posts on either 
side the canal, while wedge-shaped blocks on 
the abutments direct it positively to its proper 
place during the last few inches of its de- 
scent, so that the rails form an ordinarily 


berme 


| close joint in good alignment when the bridge 


|is closed. Flaring chairs of wrought-iron at 


' the ends of the rails, serve also to receive the 


descending rails and preserve the alignment, 
|The rails onthe lifting portion are 32 ft. long, 
|reaching from center to center of the back 
walls. They were rolled of this length spe- 
cially for the bridge. 

The erection of the bridge and tower was as- 
signed by contractto A. F.Chapman of Watkins, 
| N. Y., who is doinga large amount of work for 
the same company. The machinery and other 
iron work was furnished by G.S. Snyder & 
Co. of Jersey Shore. Pa. 


The bridge was required to be ready for 
| navigation by April 10th, it was raised for the 
on April 9th,and has been in suc- 
| cessful operation since that time. 
| Suitable danger signals interlocking with the 
| lifting machinery complete the design. The 
| total cost was less than half that asked for an 
| iron structure. 

o a 

ConcRETE water pipes cf small diameter, ac- 
cording to a foreign contemporary, are used in 
parts of France, notably for water mains for 
the towns of Coulommiers and Aix-en-Pro- 
vence. The pipes were formed of concrete in 
the trench itself. The mold into which the 
|conerete was stamped was sheet-iron about 
|two yards in length. The several pipes were 
|not specially joined to each other, the joints 


quence of which the present design for a mounted on shafting, and terminate in counter being set with mortar. The concrete consisted 
bridge lifting simultaneously at all four cor-| weights. The sheaves are 42 in. in diameter, of three parts of slow-setting cement and three 
ners, was arranged in part to utilize the timber | and have 4 turns of a spiral groove on the face | parts of river sand, mixed with five parts of 


on hand as far as possible. 
The general appearance of the structure is 
shown in the accompanying view, copied from 


jin which the rope lies. The shafting on the 
tow path side is in two lines, connected by 
'reversing pinions. The same is true on the 


| limestone debris. The inner diameter of the 
| pipes was nine inches; their thickness three 
linches. The average fall is given at one in 


a photograph. The chords are of white pine | berme side, the reversing motion being neces- five hundred; the lowest speed of the current 


14” x 14”. The interval between chords isonly | sitated by the skew of the bridge in orderto| at one foot nine inches per second. 


9 in., since the narrowness of t 
pelled the top of the trusses to k 


To facili- 


idge com- keep the counter weights clear of the trains. | tate the cleaning of the pipes, man-holes are 
below car The shafting on either side of the canal is con-| constructed every one hundred yards or so, 


bodies. The span proper consists of nine | nected with the other |by a wire rope passing | the sides of which are also made of concrete. 


panels of 3ft. each. The brace and counter- 


brace of each panel is consolidated into a 


single block of pine 14” x 14” x 1ft. 6 in. long. 
These are panel blocks. They are not keys. 


j over sheaves, and made “‘endless”’ by a turn-| The trenches are about five feet deep. 


The 


| buckle so placed as to afford the necessary | work was done by four men, who laid down 
are without coming in contact with either | nearly two hundred feet of pipe in a working 
| 


sheave. 


The shafting is supported on bents of | day; the cost was about ninety-three cents per 


* The grain of the wood is parallel to the truss, | four posts each firmly braced at the bottom | running yard. Itis claimed as an advantage 
the corners are bevelled off at 45°, and these | and overhead, and further secured by light for the new method that the pipes adhere 


bevelled faces receive all the diagonal thrusts. 


| guy-rods. 


| closely to the inequalities of the trench, and 


The panel rods pass through the chords and; On the berme side there is a wooden tower ithus lie firmly on the ground. When sub- 
also through the floor-beams, supporting the | 14 ft. square and 28ft. high, only the upper | mitted to great pressure, however, they have 


latter. 


top of the panel blocks. The floor-beams are 


of white oak 8’ x 12”. 


There are also intermediate floor-| part being inclosed. This contains a train of | not proved effective, and the method, conse- 
beams which are supported by bolts from the 


spur gearing terminating in a hand crank, by | quently, is only suitable for pipes in which 
| which the attendant operates the machinery |there is no pressure, or only a very trifling 


and lifts the bridge. 


; one. 
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Keying in the Arch of the Garabit Viaduct. holes in the studding, into which insert a pin 
|to hold the plank to the studding. Bore holes 
The following description of completing the | along up in the studding to hold the boxes} 
arch of the Garabit Viaduct, in France, is | when raised. 
taken from “ Le Génie Civil’’, of May 3, 1884| To make the walls hollow, and I would do it 
The arch, which has a span of 541. 2ft. and rise | in a building for any purpose, use inch boards 
of 170.56 ft., is hinged at the springing-line. the same width of the box plank, one side 
The depth of the key is 32,8 ft. and the ex-| planed; put the two rough sides together with | 
trados is 383.7ft. above the bottom of the | shingles between, nailing them together with | 
valley. | six-penny nails, place them in the middle of 
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Maximum Rates of Rainfall. 


Written for Engineering News. 


BY DESMOND FITZGERALD, CIVIL ENGINEER, sUpvr. 
W. DIV. BOSTON WATER WORKS. 


THE discussion con- 
tained in this article 
will be limited to ob- 


In its construction, false-works were used, | 
suspended from steel cables attached to the | 
tops of the towers of the viaduct. The keying 
piece, in the intrados, was put into position | 
on April 23, 1884,in the following manner : | 
During erection the two halves of the arch had | 


the wall, the thin end of the shingle down. | 


That gives them a bevel and can be e sily 
raised with the boxes. 
gether, at every third course place strips of 
boards a little shorter than the thickness of 
the wall, cut notches in each so that the con- 
crete will fill in, holding all fast. The side 
walls being up, place two inch plants on top 
of the wall upon which to rest the upper joists, 
put on joist and rafters, remove the box plank, 
take inch board for boxes, cut to fit between 


i - joists and rafters, and fill with concrete to 


been kept about 3)in. above their final 
position, thusleaving a space between them | 
somewhat larger than the key-piece of the | 
lower chord, and permitting this member to | 
be put into position without difficulty. The | 
space of 3,in. left after the lower chord piece 
was in place, was closed by slackening the | 
anchorage cables, which was done by remov- 
ing acertain number of wedges which were 
placed at the connection between the cables 
and the towers. Within three days, that is, on 
April 26th, the remaining part of the central 
panels were putin place and the arch finished. 
M. Boyer is the designer and engineer of the 
bridge, and .M. Eiffel the constructor. 


a 


Concrete Buildings for Farms. 

Buildings made of conerete have never re- 
ceived the attentionin this country that they 
deserve. They have the merit of being du- 
rable and fire-proof, and of not being liable to 
be blown down by violent winds. Itis very 
easy to erect them in places where sand and 
gravel are near at hand and lime is compar- 
atively cheap. Experiments made in England 
show that coal screenings may be employed 
to good advantage in the place of sand and 
gravel. Mr, Samuel Preston, of Mount Carroll, 


upper side of rafters, which makes walls that 


| will keep out cold and damp, all kinds of 


vermin, and a roof which nothing but a cyclone 
can remove. In making door and window 


| frames, make the jambs two inches narrower 
than the thickness of the walls, nailing on 
temporary two inch strips. 


Make the mortar-bed large enough to hold 
the material for one course; put in unslacked 
quicklime in proportion to 1 to 20 or 30 of other 
material; throw into it plenty of water, and 
don’t have that antediluvian idea that you can 
drown it; put in clean sand and gravel, broken 
stone, making it thin enough, so that when it 
is put into the boxes the thinner portion will 
run in, filling all interstices, forming a solid 
mass. A brick-trowel is necessary to work i 
down alongside the boxing plank, One of the 
best and easiest things to carry the concrete 
to the boxes is a railroad wheelbarrow, scoop- 
ing itin with a scoop-shovel. Two courses a 
week is about as fast as it will be safe to lay 
up the walls. 

ra haa et 


The Man in the Moon. 


A gentleman in the engineer’s department 
of the Union Pacific railway kindly furnishes 
the following facts : 


Professor Warner, of Rochester observatory, 
received lately from Professor Blendman, of 
Berlin, Germany, acommunication of a most 
interesting nature. It related to the earth’s 
moon, By anew photographic process views 
of the moon have been taken and afterward 
| enlarged, which completely upset preconceived 
ideas of the state of things in the world’s sat- 





Ill., has a dwelling and several other build- 
ings made of concrete and erected by himself. 
They were put up in 1851, and are in excellent 
condition. In The Farmers’ Review he gives 
the following directions for building concrete 
walls: 


First, secure a good stone foundation, the 


bottom below frost, the top about one foot 
above ground. Near the top of the founda- 


tion bed in 2x 4scantling edgewise transversely | 


with the walls, at such distances apart as the 
length of the planks that form the boxes to 
hold the concrete may require, the ends of the 
seantling to run six inches beyond the out- | 
side and inside of the wall. Now take 2x6) 
studding, one foot longer than the height of | 
the concrete walls are to be, bolt in an up- | 
right position in pairs to each end of the 2x4 
scantling, and, if a foot wall is to be built, | 
sixteen inches apart, as the box plank will take | 
up four inches, To hold the studding together 
at the top, take pieces of 2X6 lumber, make 
two mortices in each piece large enough to 
slip easily up and down on the studding, form- 
ing atie. Make one mortice long enough to 
insert a key, so that the studding can be 
opened at the top when the box plank are to 
be raised. When the box plank are in posi- | 
tion nail cleats with a hole in each to them on | 
each side of the studding, and aeehanaal 


| 


i 


white lead, 520 of powder 


ellite. The flat-looking areas, formerly thought 
to be seas, are shown to be cultivated lands, 
while the rugged portions, supposed to be 
mountains, are in reality sand plains. More- 
lover, cities, villages, etc., were plainly to be 
|seen, with living creatures moving in the 
| streets, and unmistakable signs of industry 
j and traffic. 

On the 10th instant Professor Warner was 
enabled, by using the new process, to obtain 
| well defined pictures of the full moon, from 
which he is led to conclude that, by employing 
a larger telescope than the instrument used on 
that occasion, tue discovery of the Berlin sci- 


| entist will be fully verified. 


I 


Cement for iron, we learn from an exchange, 


/ean be made as follows: ‘‘ Two parts of well- 


dried powdered loam and one part of borax are 
kneaded, with the requisite quantity of water, 
to a smooth dough, which must be at once ap- 
plied to the joints. After exposure to heat 
this cement adheres even tosmooth surfaces so 


firmly that it can be removed only with a 
chisel. Another cement for steam a is 
prepared by mixing 430 ) pee (in welg t) of 
slate, 5 of chop 
hemp, and 45 of linseed-oil. The two powders 
and the hemp, cut into lengths of one-quarter 
to five-sixteenths of an inch, are mixed, and 
the linseed-oil gradually added, and the mass 
kneaded till it has assumed a uniform consis- 
tency. The cement is said to keep better than 
ordinary red lead cement.”’ It is always well tc 
gather as much knowledge as we can along the 
road of life.- 


To tie the wall to-| 


servations made dur- 
ing the past five 
years. In 1878 the 
writer was led to de- 
sign a chronographic 
rain gauge for use at 





Chestnut Hill Reser- 
voir in the city of 
Boston. As an out- 
line sketch of the gauge is given herewith, it 
will be sufficient to explain only the general 
principles which were adopted in its construc- 





tion. The standard gauge used by the Boston 
Water Works hasan opening of 14.85 in, in 
which area 100 oz. of water makes aninch. The 
rain caught is weighed. Thus 33} oz. equals 
-335 in. of rain. One of these standand rims 
was set 3 ft. above the roof of a small building 
at a height of 25 ff. above the ground, and 
bracketed out from the end of the building so 
as to give a fair exposure. From this collector 
the rain descends through a glass tube to a 
composition receiver marked C on the cut. This 
receiver was most accurately bored to a di- 
ameter giving half the area of the collector 
on the roof, which doubles the scale for accu- 
racy of reading. 


A float, with pencil attached, makes a record 

| on apaper, specially graduated, which is drawn 

tightly around a roll [B] revolved by a tower 

clock once in every twenty-four hours. The 
rollis arranged to provide for 6 in. of rain. 

A section of the paperis giyemherewith. The 
vertical spaces of 2 in. between the heavy 
blue lines represent 1 in. of rain, while the 
horizontal spaces between the red lines of 1 in. 
represent each hour of the day. The smaller 
subdivisions represent tenths of an inch of 
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rain and quarters of an hour of time respect- 
ively. As will be seen itis possible to inter- 
polate the minutes, say to within two or three 
minutes at sight, and to read the rain to within 
two or three hundreths of an inch without 
any trouble. 

The principle aim was to devise an instru- 
ment which should give as little friction as 
possible, and this has been secured so far, that 
when the pencil is deflected purposely from its 
position it returns invariably to the point from 
which it started. 

A graphical representation of all the rain 
storms occurring during the past five years has 
thus been secured, affording an excellent op- 
portunity for studying some of the phenomena 
connected with the fall of rain. Snows have 
not been included on account of the difficulty 
of avoiding serious errors in collection by this 
method. . 

As the subject of the marimum rate of the 
fall of rain in heavy storms is one of interest 
to the profession, the writer has selected from 






jlowed by drizzling, at 11 p.m. 


AMERICAN CONTRACT JOURNAL. 


The rain of May 16, 17, 18 and 19, 1881, 1.49, in., 
was one steady drizzle, with the exception of 
what fell between 2 and 4 p. m. May 16th, 9 and 
12 a.m. May 17th, and 8 and 11 p.m. May 18th, 
and 2and 3 p.m. May 19th. On June 10, and 
11, 1881, a heavy rain, amounting to 3.83in., fell. 
This was a most exceptional storm, not on 
account of its amount or rate but for its extraé- 
orJinary regularity of protile, its very gradual 
increase to a maximum between the hours of 
9a.m., and 6 p. m., and its very gradual cessa- 
tion on June 1lth,at I1p.m. It is regretted 
that space does not allow of a graphical re- 
production of this storm, but a reverse rail- 
way curve, with its ends very much flattened, 
will describe its profile. 

On March 1, 1882, showers prevailed from 
3a.m.to 3p.m., when heavy rain setin, fol- 
At 2 a. m., 
March 2d, rain again began, continuing until 
9 a.m., when it drizzled to the end of the 
storm, at 2.30 p.m. Total, 1.46. 

On April 27, 1882, a very uniform rain pre- 
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the record sheets, the heaviest down-pours 
during the past five years, beginning Jan. 1879 
and ending Jan. 1884. These rains hace been 
grouped together on one sheet, which is here 
dag essay 

here are several peculiarities about these 
storms which strike the eye at first glance. 

In the first place it will be noticed that there 

are no hours given after midnight; in fact the 
sheet has been cut off at that point. The 
reason is that none of the storms selected, as 
giving the greatest falls in the shortest time, 
occurred between the hours of midnight and 
noon. They haveall come in the afternoon, 
and the larger proportion, as will be seen by an 
inspection of the diagram, fell between one and | 
five o’clock p.m. The writer did not discover | 
this fact until they had been collated and | 
plotted on one sheet. This led to an investi-| 
gation of the other large rain-falls during the | 
same period, but not included in the diagram. | 
On Oct, 22d, 1880, a drizzle began at 1.15 p. m. | 
At 2 p.m. heavy rain fell until 11 p. m., when a! 
drizzle succeeded until 3a.m. Oct. 23d. The)! 
whole storm was 1.69in., and it nearly all oc-| 
curred between 2 and 11 o’clock p.m. A rain} 
of 1.55 in. on Feb. 12th, 1881, nearly all fell be- | 
tween the hours of 2and7p.m. On Mar. 9th, 
1881, it began to drizzle at 1 p. m. increasing to 





| 


heavy rain at 6 p.m.. which continued until | 
3a.m. Mar. 10th, at which time 2 in. had fallen. | 
The rest of the storm, until 3 a. m. 
amounted to but 43 in. 





Mar. 11th, 


vailed from 5.30 a. m. to 3 a.m. April 28th. 
Total, 1.41 in. At 7.10 a, m., May 12th, a fine 
drizzle set in, which continued to 2p. m., May 


1i4th, when it rained until 9 p.m., drizzling | 
again antil 3a.m.,May 15th, when it rained | 
until 10a.m.,and the storm finished with a} 


drizzle, stopping at 1.30 p.m. Total, 2.24. in. 

On Sep 11, 1882, it showered from 10.30 a. m. 
until 2.45 p. m., when a heavy rain set in, last- 
ing until 8 p.m. It showered again until 
1 p. m., when it rained until 7 a.m.; the storm 
ending with a drizzle from this time until 
10.45a.m. Total, 3.00in. 

On Sept. 21, 1882, a rain of 1.13 in. fell, mostly 
between the hours of 1 and 5.30 p.m. The rain 
began at 4.55 a. m., and ended at 5.30 p. m. 

On May 22. 1883, it began to rain at 6.30 a. m., 
and rained heavily until 10.15 a. m., when it 
drizzled until 9.30 p.m.; raining again until 
11 p. m., and ending with a drizzle at 1.30 a. m., 
May 23d. Total, 2.28 in. 

A rain of 1.65in., October 23nd and 24th, began 
with drizzle from 9.30 p. m. to midnight, when 
it rained heavily till 10 a. m., October 24th, 
giving place to a drizzle, which lasted until 
11.15 p. m. 

On Noyember 26th, it showered from 5.30 
p.m. until 7 p. m., when it rained heavily until 


; ie 1 
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ceeding noon and midnight, and the periods o 
heavy rains occurring generally in the middle 
of the afternoon and then receding from 3 to8 
o'clock a. m. , 

The rain of August 16, 17, 18 and 19th was the 
most remarkable during the few years. The 
period of its heaviest fall, in August 18th, is 
given in the diagram submitted herewith. 

The whole storm yielded at C. H. Res, 6.23 in. 
This was generally about an inch larger than 
was observed elsewhere in the vicinity. 

A number of the storms plotted on the sheet 
were accompanied with hurricanes of wind, 
thunder and lightning, ete., and in some 
with very large hail-stones, as on 
July 16, 1879. It will be noticed that the great- 
est rates of fall resemble each other very 
much. Three quarters of aninch falling in 
thirteen minutes seem to be the maximum 
amount, recorded in July 20, 1880, and this 
whole storm yielded on the ground"* 1.99 in. in 
fifteen hours. The storm of August, 1879, how- 
ever gave more than twice this amount of 
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| water in the same number of hours, but at no 


time gave as great a rate of fall. Since the 
above observations were made, the writer has 
ascertained that a diurnal change or move- 


ment in the rain-fall has been noticed by 
others. In an article on ‘‘ Meteorology,” in 
the last edition of the Encyclopaedia Brit- 


taniea, the occurrence of severe thunder storms 
at the period of the day noted in the diagram, 
is ascribed to the ascensional movement of 
the air from the heated ground, and their 
greatest force occurs when the temperature 
and this upward movement are about at their 
maximum. 


a 


Tue funny man of a Berlin newspaper, in 
burlesquing American affairs, declares that an 
enormous hotel is soon to be built at St. Augus- 
tine, Fla. It will be three miles long, six miles 
deep and seventy-five stories high. Guests 
will be taken to their rooms by 500 balloons; 
the tables in the dining-room will be four miles 
in length, and the waiters who serve the meals 
will be on horseback. There will be a cuspidor 
in the office 100 feet in circumference. The 
German doesn’t often try to be funny, but 
when he does he means business. 


the end of the storm at 2.45a.m. March 27th. | ; 


Total 1.51in. . 
An examination of the record seems to show 


a diurnal rate inthe rain fall, the periods of | 


depression being between the hours of pre- 


| * Five years observations show 10 per cent. less at a 
| height of 25 ft. 
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The Behavior of Armor Under Fire.* 
valuable paper on this | 


A subject was next read | 
by Captain C. Orde-Browne, | 


with a velocity of about 1,560 ft., capable of 
penetrating about 25 in. of wrought-iron. 
About the same time a very similar trial was 
earried out at Ochta, near St. Petersburg, 
where 12. in. Cammell steel-faced plates and 


safety other firms should be encouraged to 
take up this industry. 


Mr. James Riley animadverted on the con 


| duct of the Goverment in not giving more en- 


in which he endeavored to | Schneider steel plates were attacked by an 11 | couragement to steel makers in supplying ste} 


explain the behavior of some 
different kinds of armor 
under the impact of shot, | 
as illustrated by the most | 
recent experiments which | 
have been made. The na- | 
tural tendency is for us to| 
test our own shot and) 
armor against each other, 
but the most important 
point is to knowthe action 
of our shot against the armor that our possible 
enemies may use. Although the former prac- 
tice may appear like killing two birds with one 
stone, the advantage is lost ifone bird prove 
the wrong one. The four kinds of armor re- 
ferred to by Captain Orde-Browne, inthe paper 
under notice, were wrought-iron, compound, 
solid steel, and chilled cast-iron. Wrought-iron 
yields locally, a clean hole being punched 
through whilst the rest of the target hardly 
suffers, and the entire shield is generally ca- 
pable of resisting a subsequent blow as well 
as it resisted the first, for the shot is well sup- 
ported and inclosed before the full strain 
comes on. Hardness and rigidity of metal in 
the projectile here tell to the greatest extent 
and tenacity to the least. These conditions 
have favored the use of Palliser’s chilled iron 
shot with sharp points. 

Compound armor is made by Messrs. Cam- 
mellon Wilson’s patent, or by Messrs. John 
Brown and Co. on Ellis’s patent. The steel 
face which constitutes about one-third the 
thickness of the plate is a harder class of steel 
than is generally supposed. The shot most 


often breaks to pieces. The plate yields mainly 
by cracking in radiating lines, and sometimes 


concentrically.? 
called for. 

Solid steel as made by Messrs. Schneider 
and Co., for foreign ships is rather less hard 
than the steel face of compound armor. It 
admits the point of the shot at first with rather 
less resistance, but is less dependent on back- 
ing. As the shot enters it wedges up the metal 
round it, the plate swelling forward at the 
point of impact and yielding by radiating 
cracks, and not by concentric cracks. The 
cracks are more likely to extend through the 
plate than in compound armor. 

The use of chilled iron armor made by 
Gruson has been almost entirely confined to 
foreign coast armor defences. It is very hard 
and rigid and the shock is transmitted through 
the whole mass, so that it must be broken up 
bodily to be destroyed. The author then de- 
seribed a number of trials of shot against 
armor illustrating two subjects by means of 
diagrams, photographs, and models. In 
March, 1882, Krupp pierced two 7 in. wrought- 
iron plates with 10 in. of wood between, with a 
steel 5.9 in. projectile striking directly. Asim- 
ilar projectile perforated 7.9in. of iron, with 
9.84in. of wood and 0.98 in. of iron, striking 
obliquely at 55 deg. At Spezia, in November, 
1882, steel-faced plates 19 in. thick supplied 
both by Mcssrs. Cammell and by Messrs. John 
Brown and Co. competed with 19 in. solid steel 
supplied by Messrs. Schneider. Each plate 
first received a blow from a chilled Gregorini 
iron projectile weighing 2,000 lb. fired from a 
100 ton gun with sufficient velocity to perforate 
a wrought-iron plate of 19in., that is, about 
1,225 ft. per second. A second blow from a 
similar projectile was delivered on each plate 


Here tenacity in the shot is 


* Read before 
April 30. 


* At Spezia, in 1882, the steel face of Brown's and 
Cammell's plates, contained respectively 0.5 and 0.7 per 
cent., and Schneider's solid steel plate of about 0.45 per 
cent, of carbon. 

* Major O'Callagan, R. A., has contributed a valuable 
paper to the R. A. Institution on these points. 


the Iron&Steel Institute, London, 


in. gun firing chilled iron projectiles with the | 


necessary velocity to perforate 16.3 in. of iron, 
and afterwards with the velocity necessary to 
go through 12in. At Spezia the French steel 
plate stood best, but at Ochta the advantage 
was still more strongly in favor of the com- 
pound plate. It should be stated, however, 
that the compound plate was not properly 
tempered. 

In 1883 a remarkable experiment on the re- 
sisting power of plates of iron and steel-faced 
plates fastened to granite, was carried out at 
Shoeburyness. The iron consisted of two 8in. 
plates with 5in. of wood between, and the 
steel-faced plate was 12 in. thick. The 80 ton 
gun was fired at these with a projectile of 
chilled iron weighing 1,700 lb., with a velocity 
of nearly 1,600 ft., capable of perforating 24 in. 
of wrought-iron. The shot cut through the 
iron, breaking up and penetrating nearly 10 ft. 
into the granite. Against the steel-faced Cam- 
mell plate the shot broke up, the head lodging 
in the plate, but not breaking or detaching it. 
The blow had about 30,000 foot tons energy. 
The author then referred to the trials of Cap- 
tain Palliser, of June 6, 1882, and April 5, 1883, 
and Sir Joseph Whitworth’s experiments of 
August last, when with a9 in. gun, 29 calibres 
long, a forged steel shell weighing 403 lb. was 
driven through 18 in. of wrought-iron plate, 
with a striking velocity of about 1,900 ft. At 
Buckau Magdeburg in October, 1883,* a chilled 
iron shield with a maximum thickness of 47} in. 
was attacked by a 12 in. (30.5 ¢.m. Krupp gun 
firing a steel projectile weighing about 980 lb., 
with a striking velocity of 1,460 ft., and having 
an energy, therefore, of about 14,500 foot tons. 
After three rounds the shield was cracked 
across in more than one direction, and a fourth 
shot began the actual displacement of the 
fragments. The author referred to the use- 
lessness ofthe plan usually followed of com- 
paring the efficiency of a shot when fired 
against a steel plate, on the basis of the strik- 
ing energy sufficient to perforate wrought-iron 
of the same, or 20 per cent. greater thickness. 
Some experiments were performed at the 
meeting by dropping weights representing 
ogival shot of different sizes, steel and wrought- 
iron being represented by flat bricks and mill- 
board respectively. It was suggested that ex- 
periments might be mace by firing steel bullets 
against plates of steel and chillediron. Sir 
Joseph Whitworth had been understood to 
say that experiments with bullets represent 
generally the conditions of similars trials with 
ordnance. The author concluded by saying 
that last year a commission was sent over 
from America to investigate the condition of 
iron and steel in Europe, and the report spoke 
very unfavorably of English steel. This was 
to be understood if it referred to our steel pro- 
jectiles, which seem especially to need im- 
provement at the present time. 

Captain MacKinley opened the discussion or 
this paper by referring to the experiment that 
had been described, in which a plate solidly 
backed with granite did not give way. He 
considered that more attention ought to be 
paid to the backing of the targets used. He 
also referred to the influence of the size of 
plates in withstanding shot, and to the fact 
with an armor comparatively easily pierced, 
the turrets of a war vessel would revolve after 
having been struck a heavy blow, but it was 
questionable whether such would be the case if 
the more resisting compound armor were used 
in which the impact would be widely dispersed. 
He pointed out that practically there were only 
two makers of armor plates in this country, 


* For details of experiments with Gruson’s cast-iron 
armor, see ENGINEERING NEWS, page 213 and 255. 


projectiles for experimental purposes. In 
France they were wiser and the Government 
pursued quite a different policy in this respec: 

Mr. Scattergood questioned how many stee!|- 





makers understood the equations by which 
the paper was enriched, and he did not know 
how many of those versed in the mysteries of 
these equations were acquainted with practi- 
cal steel-making; but there was one thing 
they could all understand, and that was the 
very plain statement of fact with which the 
author coneluded his paper. In view of the 
condemnation that had been pronounced on 
English steel by the American Commission re 
ferred to, he thought it high time the stee|- 
makers bestirred themselves and turned out 
better steel. This remark at once called the 
President to his feet, and caused him to protest 
vigorously against the inference to be drawn 
from Mr. Seattergood’s remarks. The steel 
referred to may have been unsuited to the pur- 
pose to which it was applied, but it need not 
have been bad steel. It was the duty of the 
experimentalists to say what kind of steel was 
| wanted, and if they would do their duty in this 
nee the steelmakers of England would do 
theirs and supply such steel. This he consid- 
ered it his duty to say at once, whether the 
discussion went further or not. 

Mr. Nordenfelt bore testimony to the want of 
encouragement the manufacturers of steel re- 
ceived from our Government, which was an 
unfortunate contrast to the more enlightened 
policy of the French authorities. In this 
country the engineering officers were tired of 
begging for money for purposes of experiment, 
so unfavorably were their suggestions re- 
ceived; and they were debarred from asking 
manufacturers for specimens as they had no 
means of testing them. 


The President closed the discussion, repeat- 
ing his former statement that English manu- 
|facturers only required to know what was 
expected of them in order to do what was re- 
quired. 

Captain Orde-Browne replied to the dis- 
cussion in a long and interesting speech. 
He referred at length to some experiments 
made by Krupp, who wished to prove that his 
wrought-iron shield was better than one made 
on the Gruson principle. He had decided to 
use chilled shot in these experiments, but 
found his rival’s shield to stand so very well 
against that description of projectile, that he 
was compelled te alter his programme and use 
steel shot for the purpose of destroying the 
Gruson target. Captain Browne quoted these 
facts in order to illustrate the necessity of 
making experiments of this nature under 
wider conditions than are usual in England. 
When a hard shot is fired at soft armor the 
shot penetrates and then breaks up, but the 
point remains intact, and the projectile is sup- 
ported in the hole it makes, so that further 
penetration is effected. When firing at hard 
armor with soft shot the point penetrates a 
short distance, and at the same time sets up. 
This has the effect of opening the cracks made 
|in thearmor. He referred to the well-known 
| fact that a steel plate faced with wrought-iron 
| will be more easily penetrated than if the iron 
were absent. This was because the iron being 
easily entered formed a support for the shot 
and prevented it from breaking up on the face 
of the steel. The speaker then referred briefly 
to the properties of double armor, that is, two 
skins with a space between, butas he remarked, 
the subject is such a widé one that it would 
require separate treatment to doit any thing 
like justice. In reference to the remark of Mr. 
Scattergood, and those that had been called 
forth by it, Captain Orde-Browne in the first 
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place asked not to be considered responsible 
for all conclusions that might be drawn by 
American commissioners. In the instance re- 
ferred to the use of steel as applied to steel 
projectiles only had been considered. He 
dwelt at some length on this point, and spoke 
strongly on the duty of the Government to- 
wards the country in these matters. From | 
the tenor of his remarks it was evident that 
he considered such blame as there might be, | 
rested with the Government authorities and 
not with the steel manufacturers, a point 
worthy of note, as coming from one in Captain 
Orde-Browne’s position, and who certainly | 
would not be unduly biassed towards the steel | 
makers. 


nh ee 
New York Building Notes. 


Tue St. Nicholas Hotel, of New York, famous 
in years gone by for its elegant appointments, 
and unrivalled cuisine, is demolished. About 
the middle of June the foundation for the new 
building to take the place of the hotel will be 
laid. It will be used for business purposes. 
The front will be of brick and stone, with 
terra cotta trimmings. The building will be | 
100 ft. wide on Broadway and 140 ft. on Mercer | 
street. It isexpected that the building will be 
completed by May, 1885. 

BuILpInG operations in New York are already 
on ascale equalling that of last year; since 
Jan. 1 tothe end of last week (May 24) plans 
for 1,284 buildings have been filed; estimated 
cost $23,000,000. 


Mr. José F. Navarro has filed plans for ten 
twelve-story apartment houses to cost $1,000,- 
000, and to accommodate 228 families. 





At Nos. 24, 26 and 28 Broadway, the Standard 
Oil Company propose to erect a nine-story 
office building of brick, stone and iron, with 
brick and slate roof, to cost $450.000, 

At Nos. 3and 5 East Twenty-eighth Street 
the Paran Stevens estate will erect a ten-story 
flat of brick and iron, with a brick roof, to cost 
$150,000. 

But the most towering structure of all is the 
Navarro flats, on Seventh Averue, between 
Fifty-eighth and Fifty-ninth Streets, with a 
frontage of 425 ft. on the streets and 200 on 
Seventh Avenue. The building is nearly com- 
pleted, and has been erected at a of 
$5,000,000. On the streets it is nine stories in 
height, with basement, and fourteen stories 
in the centre. The courts cross each other at 
right angles, 2nd these, with other arches, di- 
vide the whole structure into eight houses. 


cost 


THE large number of ten and twelve-story 
apartment houses raises the interesting ques- 
tion as to their security in case of fire. To ob- 
tain an expression of opinion on this point a 
reporter called on Inspector Esterbrook to 
whom that official expressed himself with 
great frankness and vigor: 


* We cannot,” he said, ** make laws, and must go to 
court to enforce those already enacted. Our power is 
very limited, and everything we do is resisted to the 
last extremity. One hotel man fought me a yearanda 
halfabout putting up fire escapes. I have a list here of 
the men who went to Albany to get alaw passed plac- 
ing this Bureau under the control of an irresponsible 
board of six persons. Looking over this list I see I 
have had one half of them under the harrow for viola- 
tion of the law. One of these men came to me the other 
day and said,‘ Why do you ask us to go to-so much ex- 
pense, merely perhaps tosave a dozen lives a year ? | 
But we shall keep asking this expense in order to save | 
life as long we are here. I think there is a little desire 
to erect better buildings onthe part of some, but others 
are as bad as ever; just as some will run all risks to 
cheat, while others are afraid to hold back. The great 
bulk of apartment houses in the city I consider exceed- 
ingly dangerous. There are scores of hotels and flats 
that I would not sleep in over night as long as I could 
stay inthe street. I reeall one hotel in particular, in 
which a fire could not but result in great loss of life. | 
The law should require that all apartment houses and | 
hotels should be absolutely fireproof. or if not, limit | 
their height and secure safety by requiring the most | 
ample means of exit from every part in case of fire. | 
But there is no such law at present, so we can do | 





| oe ar 
nothing in that regard. 


| topographical survey and 


The city ordinance is of course 
inoperative.” 

Tue Third Avenue Horse Railroad Company 
is about to build a one-story stable, 200 ft. sq., 
on Tenth Avenue, between 128th and 129th 
Streets, at a cost of $200,000. 

a 
A Topographical Survey of Massachusetts. 


The Committee on Finance has reported a 
resolve providing that the Governor, with the 
advice and consent of the Council. may ap- 


|point a commission, consisting of three citi- 


zens of the Commonwealth, qualified by educa- 


to confer with the director or representatives 
of the United States Geological Survey, and 
to accept its co-operation with this State in 
the preparation and completion of a contour 
i map of this Com- 
monwealth. These Commissioners are 
serve without pay, and they are to have power 
to arrange with the Director or representa- 


|tive of the United States Geological Survey 
;}concerning this survey and map, its 


method of execution, form and all details of 


the work, and may accept or reject the plans | 
of the work presented by the United States | 


Geological Survey. They may @xpend in the 
prosecution of this work a sum equal to that 
which shall be expended therein by the 
United States Geological Survey, but not ex- 
ceeding ten thousand dollars during the year 
ending June Ist, 1885, and not to exceed the 
sum of fifteen thousand dollars in any one 


year thereafter, and the total cost to the State | 


of the survey shall not exceed forty thousand 
dollars. 

In presenting this resolve the committee 
states: The United States Geological Survey, 
under the direction of Major J. W. Powell. has 
entered upon a Geological Survey of New Eng- 
land, beginning with this Commonwealth. with 
a view of preparing, on a small scale, a geolo- 
gical map of the same. The Director of the 
United States Geological Survey has offered to 
co-operate with this Commonwealth in a more 
elaborate survey and the preparation of a more 
perfect map of this State on a larger scale, and 
with contour lines, showing the topography 
with much accuracy and detail. He estimates 
that the necessary surveys and office work can 
be done within a period of three, or at most 
four years, and at a total expense not exceed- 
ing eighty thousand dollars, and offers that 
the United States Geological Survey will bear 
one-half the expense of the office and field 
work, togther with all the expense of en- 
graving the map, the engraved plates of which 
may be used by the State for the purpose of 
making transfers therefrom. From the testi- 
mony of gentlemen of the highest authority in 


scientific matters of this nature, and the posi- | 


tion and progress of other States also, the 
committee are convinced that in this respect 
Massachusetts is far below the position which 
her people desire she should sustain as an en- 
lightened State, and that many and great ad- 
vantages will result to her citizens from the 
successful completion of this enterprise. The 
map resulting from the work now proposed 
will give us, beside the trigonometrical survey, 
accurate indication of water courses and water 


| shed, lakes or ponds and their height above sea 


level, roads, villages and towns, together with 
contour lines indicating the relative and actual 
hight above the sea of the localities where 
they run, and perhaps some other details. If 
advantage is taken of this opportunity the 
people of the State will secure a map of un- 
questioned accuracy and superiority in the de- 
tails of its topography for the comparatively 
small sum of forty thousand dollars, possibly 
even less. 
ee 

Tue North American Review for June opens 
with an article on ‘‘ Harboring Conspiracy,” 
by Prof. Henry Wade Rogers, who examines, 
in the light of international law, the diplo- 
matic history of the United States and the na- 


| tional constitution, the question as to how far 


our goverment may and must goin suppressing 
plots against governments with which we are 
at peace. Henry D. Lloyd, inthe same number 
of the Review, shows how every branch 
of production is coming under the control of 
* Lords of Industry,’’ corporations and monop- 
olies. Elizbeth Stuart Phelps has an article 
marked by rare philosophic force upon the 
‘Struggles for Immorality.”’ Other articles 
of not less importance are: ‘Sociological 
Fallacies,’’ by Prof. W. G.Summer; “ The Rise 
and Fall of Authority,’’ by President J. C. 
Welling; “‘ Walt Whitman,” by Walker Ken- 
nedy; and a symposium on “ Expert Testi- 
mony,’’ by Rossiter Johnson, Dr, W. W. God- 
ding, T. O’Conoér Sloane and Dr. Charles L. 
ana. 
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| be made for fifty miles through a plateau from 


SELECTED MISCELLANY. 


Mrxnesota has no less than 7,000 lakes, which 
take up over 2,700,000 acres of territory 

THe longest single line of pneumatic tubes 
in suecessful operation runs between the Le 
land, Central Telegraph office and the 
mons, a distance of two and three 

THe survey of the Jordan Valley 
tablished the fact that the English ¢ 
practicable. It was found that 


ndon, Eng- 
House of Com 
fifth miles. 


has 


es- 


tinal project ts. im 


cuttings would have to 
600 to 


800 feet above the Mediterranean, and no one, untess 


‘ L ; e , | perhaps De Lesseps, would think of undertaking such 
tion and experience in topographical science, | 


to | 
| crats, according to the anti-monopoly theory 


seale, | 





a thing. 


THE total permanent railroad investments 
and assets of the United States amount to $5,658,914, 158. 
Of this the aggregate funded debt is $2,390,915,401. The 
number of persons owning an interest in our railroads 
is 300,000. These are all bloated capitalists and aristo 
and have 
few rights which Legislatures should respect. 

JAPAN has at present 155 miles of railroad 
from Yokohama to Tokio, 18 miles; Kobe to Otsu, 
miles: Tsongara, in the Province of Oomi, to Sekiga- 
hara, in the Provinee of Mino, 41 miles. and Tokio to 
Koumagai, 38 miles. ourse of con- 


58 


There is besides in « 
struction a road to unite Maye-bashi to Tokio, a dis- 


tance of 81 miles. 
THE visits to the Paris sewers have begun 
anew. Entrance can be obtained only by special per 
mits from the Prefect of the Seine. Four trips a day 
are made from the Chitelet to the Madeleine, and rice 
versa, 8&8 persons only being admitted at a time, thus 
making a maximum of 352 visitors aday. The average 
number of applications for tickets every vear is 


5,000, 


| out of which only 4,500 can be granted. 


A PAVEMENT Of earthern-tile blocks, about 
eight inches square and four inches thick, impregnated 
with bituminous products and laid with hot-tar joints 


on six inches of conerete, has been put down experi- 
mentally in Berlin. It is not expected to be subjected 
to the American process of tearing up every few 


months to lay down a newline of pipes in the street: 
and to be relaid by a contractor who is not responsible 
to anybody. 

A RETURN relating to the tramway system in 
France gives the total length of lines at about 332 miles 
The department containing the longest mileage is, of 
course, that of the Seine, which includes Paris. Here 
the length is about 120 miles. Besides Paris, the towns 
which have tramways running are Lyons, Marseilles, 
Harve, Rouen, Beziers. Tours, Nantes, Orleans, Rheims, 
Nancy, Cambrai, Dunkirk, Lille, Roubaix, Toureoing, 
Valenciennes, Bologne-sur-Mer, Calais and 
The total receipts for all the 
about $7,130,000. 


Versailles, 


lines during 1883 were 


AN interesting illustration of the uncertain- 
ties of well-boring operations has just occurred at 
Burton-on-Trent, England. One of the largest breweries 
there had occasion to increase its water supply. Re- 
course was had to boring. and the work was carried out 
by alocal well sinker. The spot chosen proved an un- 
fortunate one, and after a depth of 176 feet had been 
eached, Messrs. Le Grand & Sutcliff, artesian well 
engineers of London, were consulted as to further 
search for water. This firm, having had considerable 
experience in well-making operations at Burton, ad- 
vised the abandonment of the boring and suggesied a 
fresh site which they selected. This suggestion was 
adopted, and at a depth of only 114 feet a supply of be- 
tween 5,000 and 6,000 gallons per hour has been obtained 
from a single five-inech tube well. It should be men- 
tioned that the level of the two sites was practically 
identical, and the distance between them about two 
hundred yards. 


Last year there were 921 separate fatal acci- 
dents in English coal mines, as against 876 inthe year 
1882. The total loss of life is reported as 1,054 for the 
year and 1,126 for the previous year. There were twenty- 
five explosions of fire damp, with a loss of 134 lives as 
against thirty-five. with a loss of 250 lives in the pre- 
vious year. But more lives were lost in consequence of 
falls of roof and sides in the mines—469 last year, against 
468 in the preceding year. The loss of life in the shafts 
of the mine was less—97 against 116; but the lives lost 
from explosions of powder, by machinery under ground 
and other causes in the mine rose from 208 for the year 
1882 to 246 for the past year. The loss of life at the mines 
on the surface was also greater, the increase being due 
in part to a greater loss from machinery, the total loss 
of life on the surface being 108 instead of 44, as in the 
year 1*82. There is, therefore, a considerable reduc- 
tion in the loss of life from great mining accidents, but 
the loss from smaller and single accidents shows a 
slight increase on that of the previous year. The 
number of persons employed in and at the mines was, 
however, considerably increased during the year, the 
total being 10,000 more than in the year before, and thus, 
while in the year 1882 there was one death by accident 
for every 447 persons employed, last year there were 488 
persons employed for every such death. 
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THIRTEEN thousand immigrants were landed 
at Castle Garden, last week. This number 
represents the population of a good-sized city 
with all that the term implies. 


Tue last meeting of the American Society of 
Civil Engineers before the summer vacation, 
willbe held on Wednesday evening next. It 
will no doubt be a well attended meeting as 
the final arrangements for the Convention will 
be announced; there will be many prominent 
out-of-town engineers present who intend to 
go to the Convention, and there will be the 
usual excellent collation served after the read- 
ing and discussion of papers. Every member 
who ean attend should endeavor to be present. 


BaLpwin Laruam’s Sanitary Enyineering is 
selling far beyond our most sanguine expecta- 
tions, considering how many copies we have 
previously placed with the profession. Aside 
from the demand by new subscribers, we are 
selling the book to plumbers, sewer-builders, 
health officers, and to some people who would 
not usually be considered as interested parties. 
Book dealers also are sending in more frequent 
orders as the edition becomes more widely 
known. 

We must correct an error into which some 
parties have fallen. We do not give a copy of 
Sanitary Engineering to any person who will 
subscribe for ENGINEERING NEws; we do offer 
a free copy of Sanitary Engineering to any 
present subscriber to ENGINEERING News for his 
trouble in securing us one more subscription. 
Both book and paper are well worth the prices 
asked for them, and we have no idea of paying 
any person $2 to subscribe for our $4 journal. 
But we are always obliged for a “friendly 
turn,’ and as far as we are able, wish to re- 
ciprocate ina substantial way. 


New York City. | Missouri 
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We are much obliged for the ati of excur- 
sion tickets over the Wabash, St. Louis and 
| Pacific Railway, from St. Louis to Columbia, 

| Mo., and return, sent us by Professor Thomas 
'J. Lowry, the enterprising Secretary of the 

Association of Surveyors and Civil 
| Engineers, as a pleasant hint to attend the 


. meetings ofthe Association, to be held at the 


| latter place June 3rd to June 9th. We have no 
| doubt that the Convention will be a very 

agreeable and profitable one, if the published 
| proceedings of the meetings of 1883 is an index 
thereof, and if we were a thousand miles nearer 
by we would be delighted to attend. 


| We have been asked if the meetings of the 
| American Society of Civil Engineers at the 
| Annual Conventions are open to Engineers 
| and Surveyors not members. In reply we as- 
sure our correspondents that these meetings 
for the reading and Ciscussion of papers are 
free to all who wish to come, and it is especially 
desirable that Engineers avail themselves of 
the opportunity of seeing some of the advan- 
tages of association with their professional 
brethren. Excursions and entertainments are 
matters of local courtesy and control, and to 
participate in them it is necessary to obtain 
invitations from the local committee. The 
Society itself is a guest of the always generous 
citizens of the city visited. 


THE opposition against the proposed Man- 
chester (England) Ship Canal, increases in its 
bitterness as it grows. New forces are con- 
tinually being brought to bear against the 
proposed scheme by the authorities and com- 
mercial magnates of Liverpool. 

During the last two weeks, the Committees 
on the Canal Bill have been occupied in hear- 
ing further testimony, against the project, from 
the Mersey Docks and Harbor Board, the 
Shropshire Union Canal Co., and the London 
and Northwestern Railway Company. All of 
these corporations unite in testifying that, if 
the canal should be built, the channel at 
Liverpool would be injuriously affected, and 
vast outlay for public works rendered useless; 
they also attack the estimates of cost of the 
proposed canal, as likely to fall far below the 
actual outlay for constructions. 

This opposition, while undoubtedly well 
founded in some of its physical and engineer- 
ing features, is scarcely to be wondered at. 
Liverpool has long been the supreme commer- 
cial metropolis of England, and, in caring for 
the world’s commerce, has expended vast sums 
in its magnificent docks and warehouses. It 
naturally objects to any scheme which has for 
its main object the diversion of a large part of 
this traffic. And that ships, loaded with 
Manchester goods, at Manchester, should sail 

|past its docks without paying tribute to the 
lords of trade of Liverpool, is especially 
aggravating. j 

a 
First Anniversary of the East River Bridge. 


On May 24, 1883, one year ago last Saturday, 
the East River Bridge was first opened to 
public traffie, with becoming ceremonies. The 
only outward signs of the return of this day, 
famous in the annals of bridge-building, was 
in the national flag hoisted upon the two 
towers, and in the donning of new helmets 
by the bridge policemen. 

The total financial outcome of this first year’s 
business was $390,040, divided as follows : from 
6,083,100 foot-passengers, $60,891; from 587,024 
vehicles of all kinds, $73.378; and from 5,151,- 
| 220 car passengers, $257,561. 

icant s acieseaenez.. 


Jos. P. Corton, M. Am. Soe. C. E., Commis- 
sioner and Chief Engineer of the Seekonk 
River Bridge, Providence, R.I., was in New 
| York on Wednesday, on business connected 
with the above enterprise. 
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PERSONAL, 





A. G. Puau,. Superintendent of Sewers, has 
been appointed Assistant City Civil Engineer 
of Columbus, O., at a salary of $1,200 per year. 


PUBLICATIONS, communications, etc., intended 
for the American Institute of Mining Engineers 
(heretofore sent to Dr. T. M. Drown, Secre- 
tary, Easton, Pennsylvania) should be sent 
hereafter to R. W. Raymonp, Secretary, by 
mail, to box 223, New York City; or by express 
or messenger, to 13 Burling Slip, New York 
City. 


Mryneapo.is, Minn., May 23.—A special from 
Bozeman, Montana, says: JosEPH WORLEY, a 
Civil Engineer, formerly of St. Paul, who has 
lately been in the employ of the Northern 
Pacific Railroad Company, shot himself 
through the heart at the gate of the Masonic 
Cemetery to-day. He was found dead, with a 
pistol in his hand and a cigarette held tightly 
between his teeth. 


Rosert FuLetcHer, Professor of Civil Enyi- 
neering, Dartmouth College, Hanover, N. H., 
is spending the week in New York city and 
vicinity, visiting all the engineering works of 
interest. Pror. FLercuer will go to Phila- 
delphia early next week, returning in time for 
the special train of the American Society of 
Civil Engineers to the Buffalo Convention. 


Mr. KEENE was aStock Exchange gambler 
pure and simple. He bought and sold stocks, 
corn, whiskey, and everything else likely to 
go up and down in the market, much as a 
speculator does here, except that his opera- 
tions were on a larger scale than that to which 
we are accustomed. He used, it is said, to 
write memoranda of his transactions on the 
cuffs of his shirts, and his washer-woman made 
a fortune by showing these notes to smaller 
speculators.— Zondon Truth. 


Mr. GraHam Smitha, C. E., Past President of 
the Liverpool Engineering Society, and a well 
known writer on civil and mechanical engi 
neering subjects, recently Engineer to the 
Port of Rangoon, India, arrived in this city by 
the Republic of the White Star Line, on the 
24th. Mr.SmirH is going as far west as the 
Pacific Coast, and expects to return to New 
York inside of two months. He is travelling 
on the business of Messrs. Fowler & Baker, 
Engineers of the New Forth Bridge, Scotland. 


Cou. JosepH Fisk died in the early part of 
last week at Allegan, Mich., aged 74. He had 
been identified with a number of important 
railroad enterprises during his long and busy 
life. He was, born in Charlemont, Mass. His 
father removed when he was a boy to Macedon, 
N. Y., and afterward to Willamson, Wayne 
County, N. Y. In 1834 Josepn Fisk went to 
Michigan and settled in Allegan, then a mere 
hamlet. For some years he was quite exten- 
sively engaged in building operations. In 1832 
he took a contract for building the Chicago 
breakwater, and his successful performance of 
that job gave him prominence as a contractor. 
In the following year he took contracts for 
building the Eel River Railroad in Indiana, 
about 100 miles in length. In 1854-5 he was 
connected with the Dubuque and Pacific Rail- 
road in Iowa, and from 1857 to 1863 was in 
Missouri. 

Immediately after the war Cou. Fisk returned 
to Missouri and re-engaged in railroad work. 
From 1867 to 1871 he was engaged in pushing 
several railroad extensions in the western 
part of Michigan. His last contract of any 
note was with the Lake Shore and Michigan 
Southern Railroad. In all he built over 1,000 
miles of railway, andin his various transac- 
tions he showed admirable/ousiness qualifica- 
tions, which, with sterling honesty, secured 
for him the confidence and respect of all who 
knewhim. He had been out of active business 
for several years. 
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Engineers’,Club of Philadelphia. 





RECORD OF SPECIAL BUSINESS MEETING MAY 17TH. | 





Vice-president J. J. deKinder in the chair; | 
98 members and 4 visitors present. 

The Secretary presented, for Mr. Edward | 
Parrish, an illustrated account of the Effect | 
of Sea Water on the [ron of Brandywine Shoal 
Lighthouse. This Lighthouse was built in 
1849-50, near the mouth of the Delaware Bay, 
and stands in about 6 feet of water. It is the 
first screw-pile structure built in the United 
States, and has but few predecessors in the 
world. The house is supported on nine piles 
of hammered iron, surrounded by fifty-two 
piles of rolled iron, acting as an ice fender. 
The whole is strengthened by systems of 
braces and ties. The effect of the water on the | 
jron, continually submerged, has been to pro- | 
duce longitudinal seams or grooves, with occa- 
sional holes on the surface; in some cases 
seriously reducing the strength. The most ex- 
tensive corrosion is observed on the hammered 
iron. Round rods in the air are altered in sec- 
tion approximating an irregular polygon with 
longitudinal grooves. 

The Secretary presented, for Mr. Sam’! Rea, 
“A Treatise on Bridge Architecture in which 
the Superior Advantages of the Flying Pend- 
ent Lever Bridge are Fully Proved,’’ by Thomas 
Pope, New York, 1811, with Mr. Rea’s com- 
ments thereupon. 

Prof. L. M. Haupt read an illustrated paper 
on Rapid Transit, giving valuable data relative 
to the effects of velocity of movement o1 the 
ratio of increase of population and contrast- 
ing the situation in New York and Philadel- 
phia. In comparing the topography of the 
two cities, a silhouette of Manhattan Island 
was laid on a map of Philadelphia (same scale), 
showing that the island from the Battery to 
150th Street, (nine anda half miles), only ex- 
tended from League Island to Erie Ave. From 
this it was inferred that, if there was need for 
elevated roads in New York, there was greater 
need for them in Philadelphia ‘‘ as the neces- 
sity is proportional to the extent of surface of a 
city and the distance of its residents from the 
Husiness centres.’”’ The former commercial 
supremacy of Philadelphia was considered, 
with the reasons for the rapid decline in the 
ratio of increase of population, which has 
diminished from 79 per cent. in the decade 
1840-50 to 25 per cent. for 1870-80, while Cam- 
den’s population has increased from 51 per 
cent. in 1850-60 to 108 per cent. in 1870-80. In 
short, Philadelphia is overflowing because her 
time limits of travel are too restricted. Assum- 
ing the time limits at 30 minutes each way or 
one hour per day, at the usual velocities of 
travel, the limit of the 

‘** Pedestrian City ’’ were found to be a square 
with diagonals of 4 miles and area 8 square 
miles. 

““Herse Car or Cable City,’ found to be a 
square with diagonals of 6 miles and area 18 
square miles. 

** Elevated R. R. City,’’ found to be a square 
with diagonals of 12 miles and area 72 square 
miles. 

“Underground City,’’ were found to be a 
square with diagonals of 20 miles and area 200 
square miles. 

The total area of Philadelphia is 129 square 
miles, and of the built up portion 133, or 10} 
per cent. Deducting from the square repre- 
senting the ‘“‘ street car city,’ the salient inter- 
cepted by the Delaware River, it leaves just 
the same area, or 13} square miles, showing 
the city to have reached the limit of street car 
travel. The areas benefitted vary as the 
squares of the velocity of travel; hence ele- 
vated roads would be worth to the city four 
times as much as surface lines, and under- 
ground roads about eleven times as much. 
Since 1850 Philadelphia has lost in population 
about one-half a million people equivalent to a 
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revenue on the real estate which they would 
have occupied and improved of about $2,000,- 
000 per annum. The two broad zones of the 
overcrowded portion of the city were also out- 
lined, and the extent of the benefits to be con- 
ferred by only two lines of elevated roads were 
clearly shown by diagrams to extend to the 
entire city. Elevated roads occupy an inter- 


mediate position in cost of construction, rate of | 


travel and general utilitv between surface and 


underground structure, and there can be no} 


doubt that the time has fully arrived when 


this city, for her own sake, requires them and | 
should heartily co-operate with any parties so | 


proposing to improve and extend her re- 
sources. The following were some of the con- 
clusions arrived at: 


1. The city has reached and already surpassed the | 


ordinary limits of street car travel. 

2. The ratio of increase of population is rapidly de 
clining chiefly from lack of more rapid and cheaper 
means of transit. 

3. The present steam roads in the city cannot supply 
the demand as they are SURFACE line trains and must 
move slowly’and cannot be run at close intervals; fares 
are too high and stations too distant, 

4. Camden, N. J.,israpidly gaining population at the 
expense of Philadelphia, 

5. The annual lossto the city in revenue from this 
cause will reach millions of dollars. 

6. Unless relief is afforded the city will be corralled 
by time limits and the density of the population must 
inerease rapidly at the expense of health and morality. 

7. Two lines of elevated railroads at right argles to 
each other, and properly located, would benefit an area 
equal to doublethat of the built up portion of the city. 

s. The fears of opponents of elevated roads of losses 
to the city or the individual, from withdrawal of patron- 
age or depreciation of property. are shown by expe- 
rience in New York to be groundless. 

9, If Philadelphia desires to retain even the present 
low rate of increase in population. and high rate of 
salubrity, she must promptly respond favorably to the 
request of her citizens to be permitted to build elevated 
roads. 

10. The limits ofthe city are not such as to warrant 
any corporation in building an underground road were 
it recommended or allowed, with any fair prospect of 
returns, for many years. 


Mr. Wm. H. Ridgway read a paper upon the 
Action of Water in the Modern Turbine, claim- 
ing thatitis nothing more than an improved 
Barker’s Mill, and that there is no such thing 
as the water spurting through the shutes and 
impinging on the buckets as is generally be- 
lieved—the wheel on the contrary taking a 
velocity very much greater than that of the 
inflowing water. 

Mr. J. J. deKinder presented an illustrated 
description of a method of Removing Con- 
demned Machinery by Dynamite, as practiced 
by him in the case of the side levers of the old 
Cornish Pumping Engine at Spring Garden 
Water Works, Philadelphia, which weighed 
29,000 lbs. each. Drilling, tapping and break- 
ing each beam in two, with half a pound of 
dynamite, and without injury to the building or 
other machinery, occupied thirteen hours. 
Even had dispatch been unnecessary, it might 


| have taken two weeksto do this work by the 


ordinary methods. 
The following contribution to the Club Ref- 
erence Book were submitted : 


‘Tables of Turnouts from Tangents and In- 


side of Curves,”’ by Theodore Low, C. E., Cor- 
respondent; ‘‘ Tables of Approximate Num- 
bers to Facilitate Multiplicationand Division,”’ 
by Mr. Frederic Graff; ‘‘Some Properties of 
Numbers,”’ by Mr. W. G. Nelson; ‘Spring of 
Rails in Inches; Chord 10 ft. Long.’’ by Mr. 
Edw. Samuel; ‘Table of Wheel Bases for 
Turntables,”’ by Mr. Edw. Samuel. 

The following gentleman were elected Ac- 
tive Members of the Club: 

John H. Converse, W. Henry Sayen, I. Nor- 
ris DeHaven, Alter Megear, Benj. P. Howell, 


T. A. M. Matsdaira, R. W. Davenport, John N. | 


Pott, J. B. Wilson, Walter C. Brooke, W. 
Brooks Cabot, Gaylor Thompson, Wm. P. 
Henszey and Archibald Stevenson. 


———— 


ENGINEERING News: Three months for One 
Dollar. 


Additional List of Papers to be Presented at 
the Buffalo Convention. 


riTLE OF PAPER. AUTHOR, 
Landing Arrangements for Car 

Ferry on the Mississippi Riv 
Analysis of the Rainfall 

Lake Cochituate, Mass.... 
Timber Lands of the Northwest 

and of British Columbia 
|The Memphis after 
Four Years’ Use..-- 


Rosr. Moone. 
at 
DESMOND FiTzGERALD 


H.C, PutNaM 
Sewers 


GEORGE E. WARING, JR 


— oe 
Seekonk River Bridge. 


| Alex. MeGaw, Contractor, who is now build 
ing the concrete portion of the pedestal of the 
| Bartholdi statue on Bedloe’s Island, in New 
York Harbor, has been awarded the masonry, 
ete., of the Seekonk River Bridge, at Provi- 
dence. R. I., for $34,268}. Other 
prices were: 


bidders and 


Ingerson and Tank, Providence, R. L. 


Parker and Sylvester, Boston, Mass. 


a 
Boynton Bros., Providence, R.I...-.-.. ; 16,240 
| N. B. Horton, Providence, R. L.. 6,934 
Charles H. Edwards Providence, R. I. 37,282 
Garvey Bros., Providence, R. I. 38,085 
Kenneth McKay, Attleboro, Mass. 0,12 
| Edward A. Foster & Co.. Pawtucket, R, I 40,307 
Joseph Ross, Ipswich, Mass. és 40,592 

Providence Pile and Bridge Building Co. 
Providenee, R. L. $1,528 


The Seekonk River Bridge is being built by 
a commission of five appointed by the Govy- 
ernor of Rhode Island. Mr. Joseph P. Cotton, 
M. Am. Soc. C.E., of Newport, is Chief En- 
gineer of the Commission. Theodore Cooper, 
M. Am. Soc. C.E., 35 Broadway, New York, is 
Consulting Engineer. 





a 


The New York Produce Exchange, 





The dimensions of this great building, are as 
follows: Length on Broadway and Whitehall 
Street, 307) ft; on Beaver Street, 150 ft. : and on 

| Stone Street, 149 ft.; the tower being 40 by 70 
ft., and 200 ft. high. The aggregate floor sur- 
face in the building is 7) acres, and the Board 
Room proper is 220 by 140 ft. 60 ft. high in the 
| center, and lighted by 23 windows, each 31 ft. 
| high, and a skylight over the center. The cost 
of the site and the pile foundations was $1,000,- 
000, and the total cost of building and site 
}about $3,000,000. 

In this great building, by the aid of the 
cable, the telegraph, and the telephone, the 
principal commercial emporium of two con- 
tinents are brought into instantaneous: com- 
mercial intercourse. Substantially all the 
agricultural productions exported from New 
York are bought and sold on the floor of the 
Exchange, and how large this business is may 
be estimated from the fact that in 18806 there 
was received at New York 59,000,000 bushels of 
wheat, 61,000,000 bushels of corn, and 5,000,000 
barrels of flour; and in addition to these arti- 

| cles the transactions in beef and pork; and 
their related products are always on an im- 
| mense scale, 





a 


Tue administration of public works in Paris 
France, has published a report of its expendi- 
ture for the ten years between 1872 and 1881, 
the total being £26,160,000, of which £15,920,000 
has been for new works and the remainder for 
maintenance and repairs. Out of the £15,920, 
000 spent upon new works, £9,200,000 was for 
making new streets and other public roads, 
£1,880,000 for water and sewe.s, £120,000 for 
lighting, £280,000 for pubiic gardens, and £4, 
400,000 for public buildings. Out of the £10, 
240,000 spent upon repairs and maintenance, 
£5,560,000 was for keeping the roads and pave- 
ments in order, £3,120,000 for lighting, £800,000 
for public buildings £320,000 for water and 
sewers, and £120,000 for the public gardens. 
The total length of the streets opened or 
| widened since 1872 is about sixteen miles. 


bs} 





- LT 

| During the year ending June 30, 1883, the 
total number of passengers carried was 295,- 
721,171; the gross receipts for that time were 

| $11,000,000, and the gross expenses $8,762,000. 














































































































































































































































































































































































































































































































































LITERATURE. 


Transactions and Proceedings of the American Soviety of 

Civil Engineers. February, 1884. 

Contents: Water-power with High Pres- 
sures and Wrought-Iron Pipe, by Hamilton | 
Smith, Jr., and discussion. Structural Steel 
by Edward B. Dorsey, and discussion. 

The paper of Mr. Smith relates to the con- 
veyanee of water, under high pressures, for 
supplying the placer mines of California, and 
the form of wheel used in utilizing this power. 
The Barker re-action wheel at first employed, 
was rejected for its waste of water and the 
turbine wheels wore out rapidly from the ve- 
locity due to the high heads. 

The wheel now in general use is the so-called 
* Hurdy-gurdy’”’, which has been improved 
until it gives an astonishingly high percent- 
age of useful effect. The latest and most effi- 
cient form is the Pelton wheel, which may be 
described as a narrow wheel, built upon a 
cast-iron spider, keyed to the wheel-shaft, and 
earrying upon its face a series of buckets. 
The water-jet strikes this wheel tangentially, 
and the chief novelty in the Pelton wheel is 
the splitting of this jet as it strikes the wheel; 
an effect due to the shape of the bucket, which 
in section is made up of two semi-circles. 

According to late experiments, a Pelton 
wheel, 15} in. in diameter, with a jet from a 
Jin. nozzle, and 50.2 ft. head, gave a maximum 
efficiency on the wheel shaft of 82) per cent. 
With the same nozzle, and a head of only 8 ft. 
a useful effect of 73 per cent. was obtained. 

The author describes the method of convey- 
ing water by wrought-iron riveted pipe, and 
the manner of utilizing this power, in pump- 
ing, hoisting and drilling with the diamond- 
drill. In augmenting its water supply the 
North Bloomfield Gravel Mining Co., was com- 
pelled to cross a cafon, by a pipe-line sub- 
jected toa maximum vertical head of 760 ft. The 
length of pipe was 4,438 ft. and the mean diam- 
eter 17in. The pipe was made in 20 ft. lengths, 
double riveted, and the iron ranged in thick- 
ness from .083 in. to .165in.; for pressures not 
exceeding 380 ft. head, the joints were put to- 
gether stove-pipe fashion; for greater pres- 
sures,an inner sleeve was used, riveted on one 
end of the joint, and an outer lap-welded band 
over the pipe, with lead run between and 
caulked. No man-holes or escape gates were 
used. The air-valves were simply heavy flap- 
valves of cast-iron, on top of pipe ; these valves | 
are weighted with lead, and drop when the 
pipe is only partly filled and permit the escape 
of air; when the pipe is full the resulting | 
pressure closes them. 

The pipe was laid in 1878, and cost, for 4000 
lin. ft. ditch and flume, and 4,438 lin. ft. of 
pipe, $23,779.53. 

From the very interesting discussion which 
followed the reading of this paper by the 
author, we extract the following points :—As 
illustrating the durability of wrought-iron 
pipe, Mr. Smith mentioned two pipes, each 
26in. diameter made of No. 16(.065in.) iron, sin- | 
gle riveted. and with a maximum tensile strain | 
upon the iron of 11,500 Ibs. per sq. in. These | 
pipes were laid in 1868, and now seem nearly | 
as good as new; though much sand and gravel 
is carried through them no wear is appreciabie. | 
The joint is generally made by placing a strip 
of tarred canvas around the smaller end and 
forcing the pipes together by a jack-screw; if 
they leak, pine wedges are driven in the joints. 
For heads of less than 300 ft. neither canvas or | 
wedges are found necessary. The leakage is | 
very slight. 

With regard to the rusting of the iron, all 





pipes are thoroughly coated, inside and out, 


with a protecting mixture of asphalt, coal-tar, 
a litile oil, and sometimes resin, if a hard sur- | 
face is desired. ‘The mixture is brought to a 
boiling temperature and the pipe allowed to 
remain in the bath about ten minutes, when it! 
is laid on trestles and dried in the air and sun. | 
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The pipe of the Cherokee Mine is 13,000 ft. | 


long, 30in. diam, and is under a maximum 
head of 887ft. It was laid in 1871, and is in 
perfect order. At the lowest point, the pipe- 
iron is jin. thick, double-riveted; the lightest 
iron is ,', in. thick; the highest tensile strain 
is 17,549 lbs. per square inch. 

The Spring Valley Water Co. supplying San 
Francisco, has wrought-iron pipe laid 20 years 
ago;no signs of rust are percevtible. This 
company is now laying a pipe 5 ft. in diameter 
and 24 miles long, under a vertical head of 
500 ft. 

The statement that iron pipe will not rust 
when exposed tothe pure air of Colorado or 
the Pacific coast, was denied by the author. 
The secret of preservation lay in bringing the 
pipe to the same temperature as the presery- 
ing mixture. Expansion joints are unne- 
cessary on these pipes, although the water pass- 
ing through may be at 73° and the outside 
temperature 100°. 

Mr. Dorsey’s paper on Structural Steel isthe 
result of a long investigation into the relative 
merits of the different kinds of steel and 
wrought-iron for structural purposes. 

The usual steel for structural purposes, is 
called in the United States and England, 
‘** mild steel,’’ and by Krupp and most of the 
Germans, “homogeneous iron ;”’ the last seem 
the most appropriate name. Its characteris- 
tics are greater ductility and malleability, and 
less tensile strength than hard or tool steel. 
There is no fixed dividing line between hard 
and mild steel. The English consumers rely 
rather upon the good reputation of the manu- 
facturer and the physical tests made, than 
upon the chemical composition. 

The British Admiralty tests for ‘‘ mild steel,”’ 
is to have an ultimate tensile strength of not 
less than 26 nor more than 30 tons .(2,2401bs.) 
per sq. in. of section, and an elongation of 20 
per cent. in length of 8in. It must stand 
bending, when heated to a low cherry-red and 
cooled in water of 82° F., to a curve of which 
the inner radius is one and one half times the 
thickness of the steel tested. Lloyd’s Register 
tests are about thesame. The Board of Trade 
calls for 26 to 28 tons, tensile strength, and an 
elongation of 20 per cent. in 10 in. for furnace 
plates. For the shell of boilers, 28 to 30 tons 
tensile strength, and same elongation. 

The tendency of English engineers is to use 
steel still softer than that stated in preceeding 
tests. Some large builders will use nothing 


|in their boilers over 26 tons tensile strength, 


and 20° elongation in8in. Two of the largest 
consumers in Central England advise the use 
of steel from 23 to 25 tons tensile strength, and 


| 25° elongation in § in. 


The Siemens-Martin, or open hearth steel, is 
preferred by nearly all English consumers for 
structural purposes; it is exclusively used for 
ship-building, being considered more reliable 


|and uniform than Bessemer, which is princi- 
| pally used for railroad purposes. 


From the experiments of Mr. Parker, of 
Lloyd’s Register of England, the loss of steel 
plates in strength by punching is: 


For } in. Plate, loss of strength 8 per cent, 
e 3 ay se ay ee 18 ad 7 
ai 4 ay oe “ee 26 sé a7 
oe i 77 ee oe a7 28 as a7 


Reaming or annealing after punching re- 
stores the lost strength. 

There is much diversity of opinion as to the 
safe working load of mild steel, compared to 


| wrought-iron. Some say that the weight, as 


compared with wrought-iron, can be reduced 


| 40 per cent. (while the most conservative say 
/25 per cent.), and have a stronger and more 


reliable structure of steel than of iron. 

The Board of Trade of Great Britain, limits 
the working strain in tension of wrought-iron 
to 5, and steel to 6} tons per sq. in. 

The New Forth Bridge, with its 1,700ft. span, 
is being built of Siemens-Martin mild steel. 
It will require 42,000 tons. 








May 31, 1884 


Siemens-Martin steel, to stand tne pre. 
ceeding tests, can now be laid down in New 
York, freight, duty and insurance paid, at 
the following prices, viz: 


Plates, | in. and over in thickness, $0.03 per |b), 
Girders, beams, etc 0.033“ « 


Annual Report of the Department of City Works, mace t, 
Common Council of the City of Brooklyn, Februa 
1884, for the year, 1883. 

The chief point of interest to the citizens of 
Brooklyn, in the present report, is the urgent 
need for a further extension of their works, ani 
the detail of the manner in which the threat- 
ened water famine of last year was averted. 

With a population, in 1884, of 626.000, an 
average daily supply of 36,000,000 gallons of 
water is demanded. 

The minimum daily supply from all sources is 
now 31,000,000 gallons, while the average dail) 
consumption for the months of July, August, 
and September, 1883, reached 38,000,000 gallons, 
the defienciency being made up from the 
driven-wells to bereferred to at greater length. 

Believing that the time has passed for sim- 
ply tiding over immediate or remote 


emer- 
gencies, the Department recommends an 
increased supply commensurate with the 


prospective growth of the City of Brooklyn. 
Surveysand estimates have been accordingly 
made, with a view of adding at least 20,000,000 
gallons to the daily supply. The bill, empow- 
ering the city authorities to extend the present 
works Eastward, has been approved by the 
mayor, and is nowin the hands of Governor 
Cleveland. 

Chief Engineer Robert Van Buren, reports 
the new Davidson Steam Pump in working 
order, ani as having beenrun very success- 
fully at a speed, and consequent delivery much 
in ex ess of its contract guarantee. 

With an average daily consumption of 36,- 
131,408 gallons, for the year 1883, the average 
daily consumption for the month of January 
1884, rose to 40,800,000, gallons, mainly caused 
by the waste to prevent pipes from freezing; 
one day it reached 45,000,000, gallons. The 
past season of 1883 was the dryest experienced 
in the history of the Department, the total 
rain-fall being 37.10 inches. The storage basin 
was empty on September 9, and the storage 
reservoir at Ridgewood roservoir, was drawn 


down about 15 ft. As the consumption 
was in excess of the supply, Messrs. 
Andrews & Co. of New York, were au- 


thorized to make a test of their driven-well 
system ; two stations were selected, and at the 
Spring Creek Station, 100 driven-wells, 24 in. 
each, in diameter, delivered during a severe 
drought. over 6,000,000 gallons per day for 60 
days. The ground-water was at no time low- 
ered over 64 ft. at the wells. It is estimated 
that these driven-wells, furnished in total, 
8,460,292 gallons per day. The Chief Engineer 
promises a full report upon this new feature 
of water supply, after one year’s test. 
Engineer Van Buren, in speaking of the 


proposed new supply,recommends that $60,000,- 
000 gallons per day be provided for, and the 
present reservoir be enlarged to 320,000,000 gal- 
lons capacity. 

The present safe pumping capacity is only 
45,000,000 gallons, with a reserve of 15,000,000 
gallons; another pumping engine or engines, 
of 15,000,000 daily capacity should be erected at 
Ridgewood Engine House; two years would 
be required to erect the new plant, and three 
years to extend the reservoir. 

The proposed extension east of Rockville 
Centre is designed to secure the additional 
water supply from the streams and ponds be- 
tween Rockville centre and Massapequa Pond, 
about 10 miles beyond the present pumping 
works. A new conduit would have to be built. 
The estimated cost of the entire work is $3,122,- 
386, and three and four years would be re- 

uired to complete it. This estimate includes 
the extension east, to pequa Pond 53,800 
lin. ft., enlarging the distributing reservoir, 
and increasing the pumping power at Ridge- 
wood Engine House. If a new conduit is built 
from Ridgewood to Rockville Centre, as is de- 
sireable, $1,250,000 would have to be added to 
the above. 
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CORRESPONDENCE. 
Construction of Race Courses. 


Havana, Mason Co., 
EprrorR ENGINEERING News: 

I notice in the last number of SuRVEYING that John T 
Desmond in answer to R. Swart about laying out a one- 
half mile race track gives the curve at the endson a 
semicirele of 226.18 feet radius as 25° 32. This is un- 
doubtedly incorrect and would lead to material error in 
laying it out on that curve. It ought to read 25 
eurve. If the instrument was set at the center of the 
semicircle and the telescope directed to one end of the 


Iux. April 22, 1884. 


arc, you would have to turn off on the vernier 25° 19’ to } 


intercept 100 feet of are. But if the instrument was set | 
at the end of the are, then you would only have to turn 
off on the vernier half as much, or 12° 39.5. The curve 
for the end of the mile track ought to read 13° 44 in- 
stead of 13° 46. 


JOHN B. FRANKLIN, C. E. 


Construction of Race Courses. 


SAN Francisco, Can., May 10, 1884. 

Ep1itoR ENGINEERING News:—The correspondence in 
your last issue regarding the construction of Race 
Courses, recalls to my mind a suggestion once made to 
me by asporting gentleman, namely, to gire to a race 
course the forin of a fiqure 8. Inclosed diagram illus- 
trates the idea. The figure is truly symmetrical, and 
the middle (dotted) line represents the exact mile. The 
two tangents as well as the two curves are each a quar- 
ter ofa mile in length The outer dotted line repre- 
sents the usual form of race courses, is also one mile 
long, and drawn to the same scale. It is suggested 
that a light fence or barrier. be constructed upon the 
middle line, just sufficient to prevent the contending 
horses from interfering with, or 
other. 

The advantages claimed for the “figure 8” track are: 
First, that neither horse would have the advantage of 


“ erowding ” each 


sein. 





keeping the inside track all the way around, for it is 
evident that the horse which has the inside track on 
the first curve must take the outside track on the sec- 
ond curve, and the other horse, rice versa; hence the 
distance actually run by both horses will be precisely 
the same; second, the amount of land required will be 
considerably less for the “‘ figure 8” course, as will be 
apparent from inspection of the diagram; and third, it 
is claimed, that a horse changing from one curve toa 
reverse curve, will, in a measure. give a rest to certain 
muscles brought into constant play on curves running 
in one direction only. 


In laying out a“ figure 8” track, the radius of the | 


curve and the angle it subtends must be ascertained 
by computation. The problem is somewhat intricute 
involving the use of the calculus. It is,Jhowever,a very 
neat problem, and I hope some of your mathematical 
contributers will try and tackle it, Should the correct 
solution failto be forthcoming, I shall be pleased to 
furnish it. Respectfully, 
G. F. Auuarpe, C. E. 
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AMERICAN CONTRACT JOURNAL. 


Cantilevers—What’s in a Name ? 





Special Correspondence Engineering News. 
| BALTIMORE, Mp., May 2, 1884. 
| Eprror ENGINEERING News:—My attention has been 
| ealled to an editorial in the issue of May 17, in which it 
is stated that the new Niagara bridge is the first true 
cantilever in or words to that effect, and as 
|there are always one or more dissenters to every 
| opinion, I take the liberty of submitting the two dia- 
| grams below together with some remarks. 

The first diagram shows Kentucky River bridge as 
finally built, and the second shows one of the many 
| designs considered during the study of the problem, 
aad I may say th«t this study began, with me at least. 
| in 1867 when I was at Miami Bridge on the Ohio and | 
Mississippi Railroads, In both diagrams I have omitted | 


America, 





the idle or slip joint sections of the bottom chords in 
order to more clearly isolate the skeletons. 
The'diagram of No. 2 was shelved for various reasons, 
deemed good in those more conservative days, and it 
seems to me that this arrangement is in substance the 
same as Niagara, barring the use of abutments as 
ecounterweights to help out the short shore spans. 
I hope some engineer will formulate and publish defi- 
nite reasons why a bracket projecting shoreward and 
earryinz one end of a free span of bridge is not as good 
and true a cantilever as a similar bracket projecting 
riverward and carrying one end of a free span of bridge, 
Truly yours, 
FREDERICK H. SMITH, 
Vice Pres. Balto. Bridge Co. 


Oriental R. R. of Nicaragua. 





Special Correspondence Engineering News. 
‘OFICINA DE LAS OBRAS PuUBLICAS, | 
DE LA REPUBLICA DE NICARAGUA. } 
MANAGUA, April 19, 1884, 
EDITOR ENGINEERING NeEws:—I am herewith author- 
ized to make the following official announcement to 
you: In order to effect a thorough re-organization of 
the managing department of the Nicaraguan railroad, 
the Government has made the following nominations 
The Engineer of Public Works in charge of the Ori- 
ental R. R. of Nicaragua, under construction, THEO. E. 
HockeE, to be General Manager, and José A. Roman, 
formerly Postmaster General, to be Superintendent; 
to take effect May 1, 1884. Don Max Sonnenstern re- 
tires from the superintendency. 
Yours truly, 
JuLius WIEsT, 
Asst. Eng’r of Pub, Works. 
rr ae 


American Petroleum Interests. 


Thereare 20,000 producing oil wells in Penn- 
sylvania, yielding at present 60,000 barrels of | 
it requires 5,000 miles of pipe line | 
and 1,600 iron tanks of an average capacity of | 
25,000 barrels each to transport and store the | 


oil a day. 


oiland surplus stocks. There are now nearly 
38,000,000 barrels of oil stored in the region in| 
tanks. This oil would make a lake more than 
one mile square and ten feetdeep. The money 
actually invested in petroleum production | 
since 1860 is estimated to be more than $425,- 
000,000, of which $200.000,000 was capital from 
New York city. Since 1880 more: than $12,000,- 
000 has been used in building iron tanks, ard 
nearly as much in pipe lines, all by one corpo- 


275 
ration. The tanks cost on an average $8,000 
each. A 35,000 barrel tank is 90 feet in diam- 


eter and 28 feet high. There isa lateral pres- 
sure of 6,000 pounds on each square inch of 
tank of this size when full of oil. There is 100 
tons of iron used in constructing one. 

The speculative transactions in petroleum 
represent more than $400,000,000 annually. The 
lowest price crude petroleum ever brought was 
| 10 cents a barrelin 1861. In when there 
was only one well in existence Col. Drake’s 
Pioneer at Titusville, the price was $24 a bar- 

rel. Besides the 5,000 miles of pipe line in use 


1859, 


in the oil regions there are in operation 1,200 
| miles of trunk pipe lines connecting 


the region 


ape d [‘~ 


with Cleveland, 


Pittsburgh, 
York, and lines building to Philadelphia and 


Buffalo, and New 
Baltimore. In the line between Olean and 
New York 16,000 barrels of oil are transported 
daily. These lines are all the property of the 
Standard Oil Company, except 
Bradford and Williamsport, Pa. The Standard 
employs 100,000 men. The product of its re- 
fineries requires the making of 25,000 oak bar- 
rels of forty gallons each, and 100,000 tin cans 
holding five gallons each, every day. The first 
American petroleum ever exported was in 1862. 
Charles Lockart of Pittsburgh sent nearly 
600,000 gallons to Europe in that year and sold 
it for $2,000 less than the cost of transportation. 
In 1883 near] y 400,000,000 gallons were exported, 
for which $60,000,000 to this 
country.—N. Y. Sun. 

oe 


one between 


were returned 


Smoke Products. 


Reep City, Mich., May 21.—The old saying 
that nothing is wasted or lost in nature is true 
in regard to the smoke from the furnace at 
Elk Rapids. In this furnace are manufactured 
fifty tons of chaacoal per day. There are 
| twenty-five charcoal pits constructed of brick. 
| Each pit is filled with one hundred cords of 
| hard woodand then fired. The vast amount 
| of smoke from these pits, which was formerly 
|lostin the air, is now utilized. Works have 
| been erected to convert the smoke into chemi- 
| cals and acids. These works are a curiosity. 
| First, they have a circular tube made of wood, 
with pine staves, sixteen feet. in length, bound 
together with heavy iron hoops. This tube is 
placed directly over the pits in a horizontal 
position, with an opening from each pit into 
ithe tube. At the end nearest the building 
there is a large drum containing a rotary fan 
| propelled by machinery, the power of which 
isgas. That acts asasuction or draught for 
| the smoke, which is conveyed into five stills 
| filled with copper pipe, 2) inches in diameter. 

The boxes in whichthe pipes are situated are 
| 20 ft. square, 8 ft. deep, made of heavy pine, and 
filled with cold water; these are all connected 
| by copper pipes; they are connected with the 
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main still, 199 ft. inleneth, 10 ft. wide, and 8 ft. 
deep, filled with copper pipes, 2} inches in 
diameter, in a horizontal position surrounded 
with cold water; from this conveyed to a 
purifier, from which ruas what is called pyro- 
ligneous acid, which is as clear as amber, with 
an unpleasant odor. From the acid is pro- 
duced, first, acetate of lime; second, alcohol; 
third, tar; fourth, gas, which is consumed 
under the boilers. Each chord of wood con- 
tains 28,000 cu, ft. of smoke ; 2,890,000 ft. of smoke 
handled every twenty-four hours, producing 
12,000 pounds of acetate of lime, 200 gallons of 
alcohol, and 25 pounds of tar. These articles 
have a commercial value in the manufacturing 
of various articles. The smoke from 


cords of wood consumed per annum is thus | 


made a source of much profit, as the works are 
nearly automatic, and require no workmen to 
run them. 
—_—a 
THE HISTORY AND STATISTICS OF 
AMERICAN WATER-WORKS. 


B. J. JAMES R. CROES, M. AM. SOC. C. E, : M, INST. C. E 
(Continued from page 262) 


DCXLII. BUCYRUS, O. 


Bucyrus, Ohio, in lat. 40° 40’ N., long. 94° W.., 
the county seat of Crawford County, is in a 
generally level and fertile farming district on 
the Sandusky River. 

Settled in 1882 it was incorporated a village 
in 1833. Water-works were built in 1883 and 
1884, having been completed in February in 
the latter year, by a private company taking 
the supply from ground water. 
50 ft. in diameter and 20 ft. deep, yielding 


700,000 gallons daily, the water is pumped by | 


two pumps of 14in. steam and 8} in. water 


cylinders and 12 in. stroke made by M. Walker, | 


directly into the mains, giving an ordinary 
pressure of 45 lbs., and a fire pressure of 
120 lbs. 

Distribution is by 10 miles of Wyckoff wooden 
pipe of 12 to 4 in. diameter with 74 fire hydrants 
for which the village pays $4,380 yearly. 
Service pipes are of lead and Wyckoff wood. 
The works have so recently been completed 
that the number of taps cannot be given. 
The population in 1880 was 3,825, it is now said 
to be 5,000. 

The capital stock of the company is $80,000, 
and its bonded debt $50,000 at 6 per cent. 
works have cost $66,000. James B. Gormly is 
President and John A. Eaton, Secretary. 

DCXLIII, BOONVILLE, MO. 

Boonville, Missouri, in lat. 39° N., long. 92 
30° W., the county seat of Cooper County, is 
on the South bank of the Missouri River, in 
the midst of a rich farming and coal and iron 
mining region. It was settled about 1800 by 
Daniel Boone. 


Water-works were built in 1883 by a private | 


company, after plans of B. P. Perkins, taking 
the supply from the Missouri River. 

The water is pumped by two Smith and Vaile 
pumps of 18 in. steam and 16 in. water cylinder 
and 10in. stroke, totwo reservoirs constructed 
in earth embankment linedinside with cement, 


80 and 140 ft. above the city, and each holding | 


1,500,000 gallons. After settling, the water is 
filtered through gravel between two brick 
walls. These reservoirs furnish the ordinary 
pressure which is about 45 lbs. 
sure a tank is erected 50ft. higher than the 


reservoirs, having a capacity of 60,000 gallons, | 
and giving a pressure on the mains of from | 


60 to 75 Ibs. 


Distribution is by 54 miles of cast-iron pipe | 
from 10 to 4in. diameter, with 50 fire hydrants | 


and I4gates. The city pays $60 per year for 
each hydrant. Service pipes are of wrought- 
iron. The works have just gone into operation 
and the number of taps cannot be given. 

The population in 1880 was 3,854 and is now 
said to be 5000. The eapital stock of the com- 
pany is $100,000. 

No further financial statement is made. 

The works are managed by a board of di- 


Hadelich, Superintendent. 


4,000 | 


From a well | 


The | 


For fire pres- | 
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DCXLIV, BROCKVILLE, ONT. 


3rockville, Ontario, in lat. 44° 32 N., long. 
4” W.,is on the St. Lawrence River, at the 
foot of the Thousand Islands, and is exten- 
isively engaged in the manufacture of hard- 
| ware, 
| Water-works were designed and built in 
| 1883 by J. B. A. Béique, the supply being taken 
from the river, which at this point is 2} miles 
;wide. Acrib 30 by 25 ft. and 42} ft. deep is 
| built 425 ft. from the low water mark, and from 
it an iron suction pipe 16 in. in diameter, with 
| flexible joints carries the water to a pump well 
12 ft. deep and 8 ft. in diameter. 

The end of the section pipe is provided with 
/a screen of lin. iron bars and } in. galvanized 
|wire gauze. From the well the water is 
pumped by a compound condensing Holly 
pump, with a capacity of 2,000,000 gallons 
daily, directly into the mains. The ordinary 


io 


.| pressure is 50 lbs., and the fire pressure 75 lbs. 
‘| Distribution is by 10 miles of cast-iron pipe, 


| coated inside and out, of 12 to 2 in. diameter, 
| with 106 fire hydrants, 32 gates and about 
| 3,500 taps. Service pipes are of lead. The city 
pays $50 yearly for each hydrant. The popu- 
| lation in 1883 was 9,800. 

The cost of the works has been about $185,- 
000. The capital stock is $280,000, all being 
owned by J. B. A. Béique. E. O. Overell is 
Manager. 





WATER. 





We want al/ the news concerning water supply that we 
}ean obtain. To any person mailing us early intelli- 
gence of such, eitherin the shape of correspondence, 
reports, or newspaper clippings, we will mail a copy of 
| Croes’ Statistics of American Water-works. 





WorK has commenced on the 
works. 


Paola, Kan., water 


ODEBOLT, Iowa, is to have water works. 
let. 


Contract is 
Fairfield, Iowa, is putting in water works. 


THE new water-works of Bucyrus, O., were partially 
tested on the 15th. 


THE contracts for building the reservoir dam and 
laying the pipes for the Plainville Water Company 
have been duly executed and the work has already 
commenced. The dam is be built by Charles W Blake- 
slee & Son, of New Haven. and the pipe is to be fur- 
nished and laid by the Connecticut Water Pipe Com- 
pany. also of New Haven. The plans and specifications 
for the works were furnished by Captain D. Goffe 
Phipps, of the “Connecticut Patent Water Pipe Com- 
pany. 


Strate Engineer E. 8. Nettleton has issued the follow- 


ing letter to the Water Commissioners throughout the 
State : 


DENVER, CoLo., May 17, 1884. 
To Water Commissioner—— District: 


Sir:—There is but little doubt that the waters of the 
streams in Northern Colorado will, within the next 
forty days, reach a higher point than has been reached 
in several years, and, as a consequence, considerable 
damage will most likely to occur to head-works of 
canals, bridges and lands on these rivers, I would sug- 
gest that you immediately take some steps to notify 
| the owners of canals to proceed at once to protect as 

much as possible of their property against the damage 
which would result from an early and high stage of 
water. 

When the necessity comes for irrigation, all Canal 
| Superintendents should be encouraged to take all the 

water his ditch or canal will carry, thus relieving the 
| main stream, 

I would alsosuggest that your County Commissioners 
provide for keeping pile bridges free from drift wood. 

Respectfully, 


E. 8. NETTLETON, 
State Engineer. 


One of the largest buildings now in the course of 
erection in this city, is the new Potter building to re- 
place the one burned down two years ago. It is mostly 
lof iron. We have oecasion to pass it several times 
every day, and have been much interested in watching 
jthe ease with which the great iron girders for the 
floors are handled by means of the Terhune automatic 
trucks. In times past it required many men and ropes 
j}and considerable noise to move such heavy bodies; 
| now one of these convenient machines is run along 
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THE House bill for Middleboro, Mass., water supply 
has passed to be engrossed. 


CoLoraDo. Tex., May 17.—The Colorado and Seven 
Wells Water Company closed a contract to-day with 
the Holly Manufacturing Company, of New York, for 
the construction of their waterworks, which are to be 
completed within six months. It will be a first-class 
system of waterworks and will add largely to values jn 
this city. The president of the company is J. Richard 
son, one of the wealthiest capitalists of New York, and 
N. A. Taylor is secretary. The success of the enter 
prise is chiefly due to the uniting energy of the latte, 


In less than two months Kensington will draw its 
water supply from the Sehuylkill. The change from 
Schuylkill to Delaware water for the Kensington dis- 
trict is one of the most important of the progressiy: 
steps made under the present management of tlic 
Water Depaitment. Schuylkill water is nothing to 
boast of, but water polluted by the city’s sewage, car- 
ried into the Delaware, is far worse, If Councils and 
citizens will support Chief Engineer Ludlow, Phila- 
delphia may yet enjoy the blessing of a permanent and 
abundant supply of pure water. The surveys made by 
Mr. Ludlow demonstrate the feasibility of tapping the 
Delaware above Trenton for a temporary supply. The 
final plan, which contemplates the extension of an 
aqueduct to the upper Delaware, could be accomplished 
with the accumulation of funds, but, with the Delaware 
between Trenton and Easton once reached, the project 
could rest until the city could afford to push the work 
ahead, and, in the meantime, Philadelphia would 
enjoy a water supply ample for all temporary needs| 
The approach of the summer season, with its usua. 
droughts, is likely to again demonstrate the urgent 
need of defining some plan, and keeping the object— 
an abundance of pure water—steadily in view until it 
is accomplished.—Philadelphia Press, May 21. 


A QUEER FisH-PonpD.—On top of the Record building, 
90 ft. from the ground, isa water tank with a capacity 
of 18,000 gallons. It was never thought of as a source 
of fish supply, but a recent discovery has suggested 
almost unlimited possibilities in that direction. The 
other day the engineer had occasion to clean out the 
tank, when he was amazed to find in one of his buckets 
asquirming eel,9in. long and of fair proportions. In 
a few minutes he found other fish in his bucket, a 
catfish 4 in. long, and more eels, until he had a fair 
collection, which he carefully preserved. A fishing pond 
nearly 100 ft. above the groundis a novel affair, and 
this singular “catch” from the Record’s roof has pro- 
voked a great deal of curiosity and speculation. The 
water is pumped intothe tank from the water main on 
Chestnut Street, coming into the three-inch pipe of the 
Record through an inch connecting pipe. It then passes 
tothe foree pump and is forced 100 ft. into the tank 
above through a three-inch pipe. The fish probably 
came from the Schuylkill while very young and small, 
and found their devious ways to the tank, where they 
grew up. What they fed upon is a mystery, and the 
proof-reader, who usually spends five hours every 
week in baiting his hook for Wissahickon catfish, will 
now look for mountain trout on the Record’s roof.- 
Philadelphia Record. 


WATER AND DRAINAGE IN MeExico.—The public build- 
ings of Mexico are too interesting to pass with a 
word. But while inquiring into the surroundings of 
the people of this great city, something should be said 
about the water supply and drainage, on which, to so 
great an extent, public health depends. In the modern 
sense, Mexico has neither of these essentials of com- 
fortable existence. There is absolutely no distribution 
of water through houses and other buildings as we 
have it at home. Two aqueducts bring water of un- 
questioned purity to the city. By those who have the 
means, the fluid is always filtered before it is u-ed. 
There are numerous public fountains. From these the 
water is carried for 1 cent to 12% cents a load by eart- 
men or porters to those who want it for domestic or 
other purposes. One of the most common sights in 
the squares of every Mexican city is a group of men, 
women and children, of various ages, but the same con- 
dition of raggedness, about a fountain, scooping up 
the water with ladles, or lowering their earthen vessels 
into it. 

The use of water being thus limited, there could of 
course be no thorough flushing of sewers, even if the 
drains had sufficient slope to permit of a steady cur- 
rent. But, owing to the situation of the city ona plain 
which is surrounded by lakes on nearly the same level, 
or even higher, there is no flow through the few sewers 
in existence. Hence these are mere cesspools, In con- 
sequence of this shocking state of affairs, the city is 
very unhealthy. Fevers of every kind, and other 
zymotie diseases, are a constant scourge. Between 


| over the girders which is at once gripped; two addi- 1879 and 1883 the annual death rate rose from 8,000 to 


| tional men steady and guide the load as it is pushed to 
the hoisting place; there is no noise, fuss, or heavy lift- 
ling, and the building operations progress literally 





13,000. The city would be almost uninhabitable but for 
its highness and dryness, which geufteracts, to a very 
great extent, the evils of non-drainage. Still the im- 


| without noise, as we read of when Solomon was in the | portance of draining the valley, and with it the city. 
| building business. We are certain that where this con- | has been fully realized for several hundred years. By 
eo % : ' venient apparatus becomes known its use will eventu- | common consent the engineering problem involved 
rectors; John S Elliott is President, and R. | any follow. They are manufactured by the Automatic | therein is one of the most interesting ever raised.— 


| Truck Worksat Midland Park, N. J. 


St. Louis Globe- Democrat, 
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NEWS OF THE WEEK. 


Railroads and Canals. 


Tue line of the Atlantic and Danville Rail- 
way through Sussex County, Va., has been at 
lastdetermined upon, and work commenced on 
the line. It will run direct from Waverly to 
the court house, passing within one mile of it, 
and hence direct to Hickford. The entire dis- 
tance will be about thirty-five miles. Sussex 
County pays the company $3,500 per mile to 
help build the road, whic will make her sub- 
scription $122,500. 


Ex-Governor Foster, of Ohio, is in Wash- 
ington, conferring with capitalists, with a 
view to forming a company to construct a 
railroad from St. Louis to Utah. The road to 
be built will be known as the St. Louis, Kansas 
City & Western, of which Mr. Foster is to be 
President, and Mr. H. C. Cross, of Emporia, 
Kansas, the Vice-president. The road is to 
run from St. Louis to Kansas City, through 
the coal fields of Bates County, Missouri, 
Emporia, Kansas, Pueblo, Denver, Leadville 
and to a point between Colorada and Utah. 
Articles of incorporation have already been 
filed with the Secretary of State of Kansas. 
The capital stock of the company is $50,000,- 
000. Among the directors are Ex-Governor 
Foster, Senator Miller, of New York, and the 
cee Amos Townsend, of Cleveland.—Denver 
Tribune. 


BewakeE or Him.—Girls ought to be warned 
of the frightful danger to be incurred in marry- 
ing railroad men, especially brakemen. There 
are many stories told of the laughable eccen- 
tricities of railroad men during their moments 
of sleep, but a story comes from a Western 
city which is quite laughable indeed. It is re- 
lated that afew nights ago a member of the 
hard-working fraternity, on being roused from 
a dream of an impending crash, was found by 
the neighbors sitting up in bed holding; his 
wife by the ears, having nearly twisted the 
terrified woman’s head off in his ineffectual 
exertions to ‘‘ down brakes. ”’ 
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A DIVIDEND pip 1T.—‘‘ When the war closed 
one of the Georgia railroads hadn’t a depot or 
freight house on its line, and its rolling-stock 
consisted of two old locomotives and four flat 
ears. These couldn’t roll until new ties and 
rails were laid, and the outlook was dubious 
enough. However, the President called a 
meeting of the board to see what could be 
done. When he hadstated the condition of the 
track and equipment he added that the com- 
pany hadn’tadollar in cash, and no collateral 
to borrow money on. He then asked what 
should be done. 

“*T move we declare a dividend of 10 per 
cent., boldly replied one of the directors. 

“It was a thunderclap which knocked ’em 
all down; but he followed it up by offering to 
loan the company $32,000 to make the dividend, 
and a dividend was decided on. The stock at 
once leaped from 3¢ to 90 cents, and in a year 
it was held at 108 and paying dividends on 
that. ’’—Wall Street News. 


IMPROVEMENTS AT BurraLo.—There is hardly 
any rine se left in Buffalo available for 
shipping purposes which has not been secured 
by one or the other of large corporations cen- 
tering there, and, although the New York 
Central had a large amount of track room and 
owned the property on Coit Slip and Slip No. 2, 
it has begun buying all the water front from 
the vicinity of this property down the river to 
Pennsylvania Street. This property extends 
far into the water, sometimes to the distance 
of over 1,000 ft., and it is proposed to build a 
system of docks extending far out into the 
rivers, so that vessels may come up at right 
angles instead of alongside. This will be done 
by dredging channels alongside. Each slip 
will float a row of vessels on each side and be 
wide enough for coal trestles and ware- houses 
as well as tracks. 

Even with improvements extensive as are 
projected with the Central, it is doubtful if 
they can secure as fine a dock system as that 
which the Lehigh Valley has been perfecting 
for the last two years on the Tift Farm. The 
territory is about a mile square, from the Lake 
shore on the east and to the track of the 
Buffalo Creek south to the lake. The whole 
system comprises six canals, about 2,000 ft. 
long, with docks between, about 600 ft. wide, 
with the n trestles. At present three 
channels have been dug with an gate 
length ofa mile and a half and one trestle 
of about 1,000 ft. in length, with 800 ft. of dock 
already completed and the piling is down to 
solid rock 6v to 85 ft. The main = will be 


utilized this summer for lumber 
second is pretty well 
practicall 
will take 
a 


forward an 
finished. It is expected 
lly two years to complete the work 
y begun. 





the su 
road $1,500,000. It is said that $2,000,000 has 
already been subscribed. 
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Articues of incorporation for the Bruff rapid 


transit railroad will be taken to Albany this 
week. 


The present Board of Trustees are 
named as the directors. The estimated cost of 
rstructure is $800,000, and of the whole 


Exporapo, Kansas, May, 21.—The Eldorado, 
Newton and McPherson Railway company has 
been organized and a charter applied for. 
The capital stock is $2,000,000. The length of 
the proposed road from Eldorado to Ellsworth 
is 110 miles. The line, if built, will be virtually 
an extension of the St. Louis, Fort Scott and 
Wichita road northwest through the counties 
named. It is a well baeked enterprise and 
will be built. 


Tue Louisville (Ky.) Short-route Elevated 
Railway, just completed, is intended princi- 
pally for the use of the Chesapeake and Ohio, 
and Chesapeake, Ohio and South Western 
Railroads, and as a transfer and common 
highway for all the roads in Louisville. C. P. 
Huntington is the principal stock holder. 
Work was commenced in June 1883, ihe entire 
viaduct is 5,600 ft. long; it is made of 30 ft. 
plate girders, mainly resting upon iron 
columns. There are 484 foundation piers, 572 
plate girders, and 39 tower spans. The heaviest 
grade is 73ft. per mile. There are 9,000 cu. yds. 
of excavation in the foundations, some of 


|Carolina Railway Company-and superinten- 
dent of the North Carolina Railroad. 


IMPORTANT KaILROAD News iF True.—The 
Santa Fe Review has been fortunate enough to 
secure positive information that the vigorous, 
| posaresetye policy of the Atchison, Topeka 

¢ Santa Fe hinted at in these colurins some 
weeks ago, is shortly to be inaugurated in 
New Mexico by constructing of a num- 
ber of important branch lines radiating 
from the main line at various points and pene- 
trating the best sections of the mineral and 
| pastoral region of the territory. The original 
character of the New Mexico Railroad Com- 
|pany authorizes the construction of no less 
than twenty-two separate branch lines in this 
territory, and it is gratifying to be able to state 
that the Directors of the Atchison, Topeka & 
|Santa Fe, who hold this charter have, within 
a few months past decided to carry out the 
original intention of the incorporation and 
;complete the several lines called for in this 
charter within three years’ time. In other 
words, they propose from this time forward to 
keep a large force actively engaged in railroad 
building in New Mexico. The Lake Valley 
branch has just been finished, and is in full 
running order; the Magdalena branch is rap- 
idly nearing completion, and immediately fol- 
lowing the same will come the work of con- 
structing the Jemez branch from Bernalillo. 
This is one of the most important new lines 





these being 40 ft. below the. surface; 4,000) contemplated fer it will penetrate a splendid 


cu. yds. of masonry, and 3,000 cu. yds. concrete ; 
1,000,000 ft. B.M. of timber were used in the 
ties and guard rails; the rails weighed 60 lb. 
per yd. The sharpest curve is 10 deg. 


The iron work was done by the Pheenix Bridge 
Works, and J. T. B. Hillhouse was the engineer 


in charge. 


Tue New York Tribune of May 18, says: 
‘*General Meigs, the greatest authority on mil- 
in the United 
Central 

erate of nearlya 
the British govern- 


itary railway construction 
States, shows that the Mexican 
Railway has been laid at 
mile a day, and asks wy 
ment cannot do as well, or even better, 
tween the Red Sea and the Nile. 


rescue General] Gordon. 


250 days. 
forgotten. 


General Meigs say nothin 


With the proposed railroad 


Baltimore and Ohio Company from 


nessee Air Line, 


Andre 


They would 
have todo much better than this in order to 
The distance from 
Suakim to Berber is 250 miles, and General 
Gordon cannot be expected to hold his ground 
One thing, however, must not be 
The news that. the British were 
building such a railway would travel fast. 
Before the first section of fifty miles could be 
completed, the Soudanese on the Nile would 
be convinced thatthe British were in earnest, 
and they might be disposed either to declare 
for General Gordon or to .disperse quietly. 
about the climate 


York capitalists tothe amount of $2,000,000. 
to be built by the 
Roanoke 
to Asheville, there will be established an air 
line from Baltimore to Atlanta and to Louis- 
ville and St. Louis some two hundred miles 
shorter than either the Richmond and Dan- 
ville Piedmont Line or the Virginia and Ten- 
- or aes at present. The 
Ww 


new road is laid -pound steel rails of 
the best —— Ex-President Buford, of the 
Richmond and Danville, says that this new 


line will be one of the most important branches 
of the Clyde system, The work is done under 
the immediate supervision of Colonel A. B. 
ws, president of the Western North 


, country, develop a large area of grazing land, 
| open up some excellent mines, and attract a 
large travel from tourists and invalids desirous 
of testing the wonderful effects of the Jemez 
Hot Springs. The company’s chief idea in 
constructing this branch, however, is to render 
accessible the vast forest that exists in that 
vicinity of the Rio Grande valley. The White 
Oaks branch will be commenced about the 
same time, the line b ing extended from San 
Antonio, the present terminus, through a rich 
coal and mineral region to the town of White 
| Oaks. Surveys for both of these lines have 
been completed, and others for various addi- 
tional branches are now in progress. . From 
the information at hand the Review confi- 
dently expects to hear that dirt has com- 
menced to fly on both of these branches with- 
in sixty days.—Denver Tribune. 


THE Railway Age, of Chicago, has been ac- 
customed, for several years past, to compile 
a full statement of railroad construction in the 
United States after the close of each year. 
The statement for 1883 has just been published 
by the Age, and the results are given in the fol- 
lowing table: 


New England States. 






















Southern States, 





Roads. Miles. Roads, Miles. 
of the Soudan, which would probably prove a/ Maine............ 6 41.2| Virginia......... 1 ae 
greater obstacle to railway construction than | N.Hampshire...-. — ---- | N. Carolina. .... 4 52.0 
the engineering difficulties. Major Cea. | Site: 8 
who has had great experience in railway build- | khode Island... .. ... | Florida.......... 7 246.3 
ing in India, ridicules in the London press the | Connecticut ..... 1 3.0 Alabama ........ 4 181.0 
idea that the project is impracticgble on ac- gases — States. Mississippi tetas 5 362.2 
count of the heat. He has built railways with | Noy Jorsey......'2 "8 Kentucky... & wore 
@ mean monthly temperature of 92 degrees| Pennsylvania ... 26 363.5 Missouri Belt. : 
panned — -_; day, a lau = at = Maryland and Minnesota pee ses 8 167.6 
excuse that t wi too ot uring the UD. ReeeeRs aetna. +6 eves OWG «eee cccees 231. 
summer to proceed with this work in the | Aiddle Western States. | Arkansas-.-...-. 8 338.1 
Soudan. Well informed experts in England | Indiana.......... 7 180.3 Kansas Kell, 
are a that — a line — mae oun? ioe eecenees . = pape. beonet~ “as 
orove of the utmost importance in a military | Wier aE por enteplenalae ey os 
cenee, but would ultimately be a profitable | pascgnginy — oie. te 
ee _— sgt ag of freight already Californis —a a Texas. ao 7 68.5 

nds its way down the Nile.” SE oesto ass <0 00 -.-. | Colorado Belt. 
Oregon ..-.---..- 5 196.3 Colorado,........ 9 88.8 
.0 Montana,........ 3. 
WayneEsvILLe, N. C., May 21.—The Duck- — i acnin eas : 302.0 a aaa ; rr 
town Division of the Western North Carolina} Washington T’y. 4 161.0 Utah............. 2 160.0 
Railroad has beén completed to the summit _| Wyoming.....-.. -- «+ 
of Great Mountain, the highest point on the} .The following table is a recapitulation of the 
line, and will be open for through business | above : 
to Murphy by August. From Murphy a line| _ Roads, Miles. 
will be extended to Atlanta and a branch to few Rete *=20r0 <2s0ns050<s resse TS 84,3 
connect with the Louisville and Nashville| yiajic Western States. 0 BO ge 
system of roads, thus rendering the Richmond | southern States...... Reaithy Studekudapeas dead. 45. 1.212.0 
and Danville, of which the Western North | Pacific Belt..-.............00ccceceeeeeecee eens 19 1,046.3 
Carolina is a portion, entirely independent of | Missouri Belt....-.--------------..--0-<0.0+. 2 6m 
the East Tennessee, Virginia and Georgia Rail-| Gojorado Belt--...----.---.-.---------.--»eeee 18 728 
road branch from Morristown, Tenn., to Ashe- pe 
ville. This division is one of the most im- SN NGLUS: cnninnd ptcbakeandeaumcone ed 257 «6,869.6 
— railway enterprises now in progressin| ‘It will be seen that track-laying was car- 
orth Carolina, and is backed up by New)|ried on during the year in almost every one 


of the States and territories—the only excep- 
tions being New Hampshire, Rhode Island, 
Maryland and Wyoming—on some 257 lines, 
and that, while the mileage is much less than 
that of the previous extraordinary year of rail- 
way building, it was still very large. In fact, 
it was much greater than in any previous year 
of the t decade, with the exception of the 
years 1880, 1881 and 1882, in which year's 7,174 
miles, 9,784 miles and 11,591 miles were laid re- 
spect - The total railway mileage of the 

nited States on December 31, 1883, was in 
round numbers 120,200 miles. It is possible 
that these figures should be slightly increased, 
- a researches indicate them to be com, 
plete,’ 
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278 ENGINEERING NEWS AND 


Contracting Miscellany. 


Tue contract for the erection of a new Court- 
House in Griggs county Dakota, has been let 
at $20,870. 


Contracts have just been let covering the 
first ten miles on the Georgia Pacific exten- 
aon from Birmingham, Ala., to Columbus, 
Miss. 

This distance embraces some very heavy 
work, one or two tunnels, and a large outlay in 
bridges. This grading is to be completed by 
October. 


In the case of Joseph 8S. Mundy, of Newark, 
N. J., against the Lidgerwood Manufacturinz 
Company (limited) for infringement of patent 
granted said Mundy July 13, 1880. for an im- 
provement in friction drums for pile drivers 
and hoisting machines, the U. 8. Court of the 
Southern District of New York, has decided 
infavor of Mundy and so decreed May 5th. 


M. E. Bett, U.S. Supervising Architect, at 
Washington, D.C., advertises for proposals to 
be opened June 16, 1884, for tile floor arches, 
furring for cornices, and covering for iron 
columns at Buffalo, N. Y.; Toledo, Ohio; 
Quincy, Ills., and Peoria, Ills. Bids must be 
accompanied by a certified check, and those 
received after the time of opening will not be 
considered. Tenders will also be received for 
steam heating apparatus at Kansas City. Mo., 
to June 24th, 1884. 


Tue contract for construction of the Frank- 
lin&® Megantic Railroad was awarded to Charles 
H. Sawyer of Bangor, Me., on the 22d. The 
contractor will commence work with a large 
force as soon as the locating now in progress 
has sufficiently advanced. The construction 
will be pushed as rapidly as possible that the 
road may be in condition to accommodate the 
sporting travel and movement of lumbering 
supplies into the Dead River region this fall. 
The Chief Engineer, now engaged in locating 
the line, is Frederic Danforth, of Gardiner, 
Me., with O. H. Tripp and J, L. Coleord as ist 
and 2d Assts. 

The address of the Chief Engineer is Strong, 


Me. 


Wasuinoaton, May 22.--Congressional Legis- 
lation for the Coeur d’Alene country is still 
being attempted. Delegate Singiser has in- 
troduced a bill to incorporate the Belknap and 
Coeut d’Alene Toll road Company, which if 
passed will probably levy tribute on the few 
victims of the mining excitement who find 
themselves able to stay in the country. How- 
ard C. Chapin, Amos P. Curry and Henry W. 
Dixon are among the leaders in the scheme. 
They propose to make a roadway from the line 
of the Northern Pacific, at Belknap, up Prit- 
chard creek to the head of navigation on the 
Eaglein Idaho Territory. The capital stock is 
to be $100,000, and authority is asked to mort- 
gage the franchises, etc., to the amount of 
$50,000. The price of toll to be charged is not 
mentioned. 

The McHenry Gulch Consolidated Mining 
and Tunnel Company, composed of the Lovell, 
McHenry and Hawkeye Mining Companies, 
want Congressional encouragement for a great 
work they are about to undertake in Wasatch 
County. They suggest that to encourage the 
excavation of a tunnel 15,000 feet in length, 
more or less, designed to drain the Ontario 
silver mine to a depth of 1,400 feet, all the land 
for the entire length of said tunnel, and for 
1,500 feet on either side of the proposed line, 
together with all the minerals it may contain 
the title of which is not already vested, shali 
be given to the company. The excavation for 
the tunnel isto be begun within three months 
after the approval ofthe act, and the Secretary 
of the Interior is to hold back the land grant 
until two-thirds of it is completed. If at the 
end of five years the work has not progressed 
that far the grant is to lapse. The Committee 
on Mines and Mining has the matter under 
consideration. 

Secretary Teller has hed once more to decide 
how long six months is in the business of the 
Interior department. The case came to him 
from Dakota. It was a claim to land under 
the regular laws in which the first applicant 
had made his entry March 11, 1882, and the 
s‘cond on September 12, of the same year. 
The second applicant argued that his pre- 
decessor had abandoned the land for six 
months and it was, therefore, open to settlers, 
as if it had never been occupied. The suit 
grew complicated, but on the point ofthe time 
the Land Commissioner held that the six 
months absence had taken place before the 
second application was filed. Secretary Teller 
says that ruling isin error. In order to com- 
plete the time, the whole of the additional day 
must be taken, and in this case the land was 
not open to a second claim until after Sep- 
yember 12,—Cor, of the Denver Tribune, 

2 


WaxaHAcuiE, Tex., May 19.—An enthusiastic 
railroad mass-meeting was held at the Court- 
House Saturday night, the object of which 
was to devise plans to connect their point with 
the Gulf, Colorado and Santa Ferailway. The 
meeting was largely attended by representa- 
tive citizens, speeches were delivered, and a 
proposition made to levy a tax of fifty cents on 
all real estate and personal property was fa- 
vored with the signature ofthe entire meeting. 
John G. Williams, H. H.’ Dunn, A. Trippert, 
John C. Gibson, N. A. McMillan and J. W. 


| Ferris constitute the executive committee, 


who take steps to procure a charter and means 
to push the road through at an early day. 


HeaRNE, Texas, May 19.—A mass-meeting of 
the citizens of this precinct was heldin the 
Opera-house to-night, at which a resolution 
was ado condemning the action of the 
Commissioners Court in sing an order to 
issue bonds in the sum of $25,000 for a bridge 
across the Brazos river, near Calvert, and 
$5,000 towards waterworks at Franklin. An 
executive committee, consisting of D. P. Gay, 
B. W. Beckham, W. T. Watt and F. H. Bailey, 
were elected and empowered to secure legal 
aid in testing the constitutional right of the 
Commissioners Court to issue said nds. 

The meeting was largely attended, and all 
were unanimous in expressing their opinion 
of the injustice and the outrageous manner in 
which the rights of the tax-payers of Rebert- 
son county are sought to be made subservient 
to ew business interests of afew citizens of 
Calvert. 


Bridges, Tunnels, Etc. 


Tue Probate Court of Jefferson Co., Ala, of 
which the progressive City of Birmingham is 
the capital, is preparing to let contracts for 
five or six iron bridges along these highways. 
These structures are demanded by the rapid 
mineral development which this section is now 
undergoing. 


Tue Senate passed thirteen bills for the erec- 
tion of public buildings, the amount ar 
priated being $1,442,500. Bills were passed to 
authorize the bridging of the Mississippi at 
Sibley, Missouri, and at some point between 
St. Paul and Natchez; to bridge the Missouri 
at Rulo and White Cloud, Kansas, and at the 
mouth of the Ducctah, and to bridge the Illi- 
nois between its mouth and Peoria. 


Monster Russian Briper.—It is reported 
from Russia that the question is being agitated 
of connecting Cronstadt and Oranienbaum by 
a bridge at a cost of 2,400,000]. The structure 
is to rest upon granite pillars fixed by the 
eaisson method. each of them protected from 
the action of the waves during the prevalence 
of south-west winds by an angular wall-like 
guaid of stone. The bridge will be about five 
miles in length, and it isexpected to be com- 
pleted by 1889. When finished—if it ever is 
finished—it will consist of two parts, a railway 
and a foot-bridge. 


Tue Union Bridge Company, of New York 
and Buffalo, has recently taken contracts for a 
single-track railroad bridge over the St. Croix 
River, near Stillwater, Wis., to have 10 spans 
of 159 feet each, and 25 of 30 feet eac = 
bridge over the Arkansas river at Van Buren, 
Ark., for the St. Louis and San Francisco road, 
to have a draw-span 370 feet long, and 5 fixed 
spans of 252 feet each; and a railroad bridge 
over the Arkansas River at Little Rock, Ark. 
to have a draw-span 365 feet long, and 3 fixed 
spans of 253 feet each. The new work recently 
taken is equal to 15,840 feet of bridge, or about 
3 miles of single track. 


Since 1863 the Keystone Bridge Company 
have erected 30 miles of bridges and viaducts, 
among which are a steel arch bridge over the 
Mississi S River at St. Louis, a double-track 
and douk e-deck bridge for highway and rail- 
way purposes in 3 spans, one of 520 feet, and 
two others of 502 feet each ; a steel-truss bridge 
across the Missouri River at Plattsmouth, 
Neb., for the Burlington and Missouri River 
Railway, in2 spans of 400 feet each; an iron- 
truss bridge over the Ohio at Cincinnati, a very 
fine bridge of 519 foot span; and an iron draw- 
bridge over Raritan Bay, on the New York and 
Long Branch Railway, in one span of 472 feet. 
Steel bridges are rapidly coming to the front 
and the company are now engaged on two— 
one to cross the Ohio River at Point Pleasant, 
and the other for the Mississippi River in 
Nebraska. In addition, there was a _ large 
drawbridge for New York in course of con- 
struction. The firm, of which Mr. A. Gottlieb, 
C. E., is the president, employ on the works 
600 hands, anda further 350 are generally in 
the fields a work. The workshops cover 
3 acres, are brilliantly lighted by electricity, 
and are run night and day. About $1,000,000 
is invested in them, and they are nearly all 
fire-proof. 


May 31, 1884 


The Philadelphia Cable Railway. 

The Philadelphia Traction Company, at 4 
meeting of the West Philadelphia Passenger 
Railway stockholders on May 12, obtained a 
lease of the road for 999 years, and as soon 
almost as the document was executed the 
machinery for the cable road was started 
upon. The Traction Company, which is com. 
posed chiefly of William H. Kemble, Peter 4. 
B. Widener, William L. Elkins, George R. 
Yarrow, George W. Elkins and George Dp. 
Widener, has made an agreement to apply the 
cable system to the Chestnut and Walnut 
Streets line, the Market Street line and the 
line to Darby. At present work is being done 
only on Market Street and on the Union tracks 
up Franklin Street to Columbia Avenue. The 
cables will be setin motion on these thorough- 
fares first ofall, and then the other branches. 
which the Traction people have engaged, will 
undergo the change. 

The Philadelphia Traction Company has a 
capital of $5,000,000. The cost of building a 
cable road is said to range from $40,000 to 
$125,000 a mile. The expenditure is influenced 
by the style of construction, the nature of the 
soil and the grades. In Chicago the cost was 
about $115,000 per mile, but in that city there 
were exceptional difficulties to be overcome, 
The ground was soft and yielding and the 
iron tunnels could only be prevented from 
sinking by a heavy bed of concrete. In San 
Francisco the conditions were much more 
favorable. The cost of placing three miles of 
cable road there was $155,698. To this, how- 
ever, must be added the cost of equipping the 
road with engines, boilers, cables and every- 
thing requisite, which was $86,080, making th: 
grand total for three miles of cable road in 
running order $241,788. 

Assuming that the cars and dummies ona 
three-mile cable road run atthe rate of six 
miles an hour, with a headway of five minutes, 
each car and dummy accommodating forty- 
four passengers (the capacity is twice as large 
as that of an ordinary car, the space taken up 
in the latter case by the horses being filled by 
the dummy), the annual running expense 
would be $59,085. Ifthe same road were oper- 
ated with horses running atthe rate of four 
and one-half miles an hour, each car only 
accommodating twenty-two passengers, the 
headway would have to be two and one-half 
minutes. The cost with horses would be $138,- 
880 perannum. It will thus be seen that the 
saving through the cable system on the three- 
mile road would be $79,794 per annum, or 
within a fraction of 574 per cent.—Philadelphia 
Press. 


nn 


Mails to Mexico by Rail. 


WasHincton, May 23.—The Railway Mail 
Bureau has completed the schedule for the 
mail service between points in the United 
States and the City of Mexico. The service 
will be daily, and the running time between 
New York and the City of Mexico will be six 
days, twenty-three hours and ten minutes 
while the return trip will be made in seven 
days, one hour and twenty minutes. The dis- 
tance is 3,749 miles, 1,224 miles of the railroad 
being in Mexico. Starting from New York at 
8 a.M., the mails will arrive in the City of 
Mexico at 7.10 a.m. Coming northward, the 
mail will leave Mexico at 9 p.m., reaching New 
York at 10.20 p.m. The following named cities 
are on the line of communication: Pittsburgh, 
Columbus (Ohio), Indianapolis, St. Louis, 
Sedalia, Kansas City, La Junta, Albuquerque, 
Rincon, and El Paso. 


Senna eee 
H. E. Lona, president of the Duluth, North 
Shore and Southwestern company, says the 
Surveyors have been recalled from the work 


of locating the line, and for the present at 
least, all work is suspended, 
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